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Chapter 1 
GENERAL INTRODUCTION 
Animal Experimentation in Psychology: History and Rationale 
Learning theorists from Sechenov (1829-1905) to Skinner 
(1904- ) , while studying the behavior of animals, have all 
engaged in the extrapolation of their f indings to human be-
havior, on the assumption that the method of analysis they 
used, and the learning principles generated by i t , would 
eventually prove to be valid when applied to the more complex 
interactions between man and his environment. The heuristic 
value of this approach to human behavior has found its most 
convincing and ingenious manifestation in the writ ings of 
B.F. Skinner (1953, 1957, 1968, 1971). 
Pavlov (1849-1936) stands out as one of the f i r s t exper-
imenters who used animal subjects for the study of abnormal 
behavior. He paved the way, in part icular, for many studies 
that had as their focus "experimental neurosis" in animals. 
(For a review of these studies, see Broadhurst, 1961, 1973; 
and Dinsmoor, 1960.) 
Of special historical interest with regard to the study of 
phobic behavior in the animal laboratory was the research 
work of J . Wolpe (1952a, 1958). Extrapolating from his ex-
periments with cats, he conceived and tested out with humans 
the f i rs t specific treatment package for maladaptive anxiety, 
i .e. systematic desensitization (Wolpe, 1952b, 1961, 1969). 
Having applied principles of learning found in the animal lab-
1 
oratory to the treatment of abnormal human behavior, Wolpe 
is deservedly considered among the founding fathers of what 
has come to be known as "behavior therapy" (Nawas, 1972). 
There is a remark attr ibuted to Harry Harlow that goes 
something like th is : "You have to be crazy to use animal mo-
dels for the study of human psychopathology, but you are 
crazy if you do not because of the possible insights obtained 
from the animal work" (as quoted by Kornetsky, 1977, p. 1). 
This statement reflects well the extant ambivalence concern-
ing the contributions of animal studies to the understanding 
of human behavior. This ambivalence is grounded in the fact 
that , on the one hand, man is unique in his possession of a 
highly developed capacity for symbolization and verbal behav-
ior, while, on the other hand, "again and again aspects of 
learning formerly assumed to be reserved for the higher posi-
tion on the scale of intellect tu rn out to be demonstrable at 
progressively lower levels" (Estes, 1975, p. 5) . 
Analogy has served various sciences well (Oppenheimer, 
1956). Analogues can be considered a f i r s t step in the scale 
of abstractions from real phenomena to the theories about 
them. As for psychopathological behavior, the disorder is 
f i r s t defined in operational terms and modeled in the labora-
to ry , in the form of a concrete "analogue," for purposes of 
experimentation. A verbatim or mathematical description of 
what is supposed to happen on a higher level of abstraction 
then constitutes a theoretical "model," which, in t u r n , may 
be part of a sti l l more abstract " theory . " For example, the 
two-stage model of fear and avoidance (to be described later) 
may be considered as consisting of verbal statements about 
processes studied with concrete animal analogues, and as be-
ing itself part of the more general two-factor theory of 
learning (Rachman, 1976.) 
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The construction of a theory of human behavior cannot, of 
course, be achieved on the basis of abstractions generated by 
animal research alone. For one th ing , hypotheses arising 
from human observation and introspection are brought into 
the animal laboratory; for another, there is always the neces-
sity to go back to the human subject to test out the 
veridical i ty of the hypotheses derived from animal experimen-
tat ion. 
There are no clear-cut criteria of what constitutes an ade-
quate animal analogue of a certain pathological state (Hanin & 
Usdin, 1977, foreword). The least we can say is that the an-
alogue must be a convincing representation of the real phe-
nomenon. To that end, the experimenter should explicit ly 
demonstrate similarities and differences between the exper-
imental analogue and the real-world disorder which it is 
designed to imitate (Abramson & Seligman, 1977). 
The f i r s t step in constructing an animal analogue of human 
phobia consists of defining the component features which will 
have to be modeled in the laboratory. This will be the sub-
ject of the next section. 
Phobia Defined 
The conceptual definition of phobia here proposed, pur -
ports to capture and combine the essentials of a number of 
definitions given by various authors (Andrews, 1966; 
Costello, 1970; Marks, 1969; Rachman, 1968; Ullmann & Kras-
ner , 1969; Wolpe, 1952a). 
A person is called "phobic" if he pers is tent ly tends to 
avoid, or escape from, a fea r -e l i c i t ing object or s i t u -
ation in the face of a tendency to confront i t , and if 
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s o c i a l consensus would consider h i s r eac t ions of avoid-
ance, escape, and fear as maladaptive or i r r a t i o n a l . 
Eysenck's (1977) case of the "cat woman" will serve to high-
l ight the various features of this defini t ion. The woman's 
fear of cats had existed since age 4, but had become socially 
cr ippl ing dur ing the 2 years preceding consultation: 
In t h i s l a s t per iod the house next door had been empty; 
the grass in the gardens was very long and i t became the 
rendez-vous for the local c a t s . The p a t i e n t sa id t h a t 
she was t e r r i f i e d by the thought t h a t ca t s would spr ing 
on her and a t t a ck her . She knew t h a t t h i s was very un-
l i k e l y in f a c t , but could not r i d he r se l f of the fea r . 
At the s i g h t of the ca t s she would panic and sometimes 
be completely overwhelmed with t e r r o r . She always 
walked on the roadside edge of the pavement, t o avoid 
ca t s on the w a l l s , and would never go out alone a t 
n i g h t . (Eysenck, 1977, p . 71) 
•Persistently refers to the fact that the phobic condition is 
not l ikely to remit spontaneously. This characteristic is im-
plied in the example by the statement that she "could not r id 
herself of the fear . " It not only pertains to the fear but to 
the behaviors of escape and avoidance as well. 
•Fear, often used synonymously with the term "anxiety , " is 
a concept incorporating events at the cognitive, emotional, 
and overt-motor level, such as the anticipation of an aversive 
event and subjective feelings of apprehension (Mowrer, 
1939), autonomic responses to noxious stimulation (Wolpe, 
1954), and disrupt ive effects on ongoing operant behavior 
(Estes & Skinner, 1941). In the example, it consists of 
panic, an overwhelming sensation of te r ror , and being t e r r i -
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fied by the thought that a certain unpleasant event would 
occur. 
•Avoidance of the fear-el icit ing object or situation is re-
flected in the woman's case by the fact that she would always 
walk so as not to encounter cats, and "would never go out 
alone at night. " 
•Escape is any response that terminates or diminishes expo-
sure to the fear-el icit ing object or situation. This would be 
the case if the woman ran away when confronted with cats. 
•The definition here proposed involves a conflict between 
two response tendencies. The woman wanted to go out at 
night but never did in order not to run the risk of encounter-
ing a cat. According to Tryon (1978), phobias essentially i n -
clude a conflict between the emission and the omission of a 
specified response. Costello (1970), Andrews (1966), Hayes 
(1976), and Ullmann and Krasner (1969) are also among those 
who consider conflict to be an essential feature of clinical 
phobias. 
•Maladaptive and irrational are value judgments, which the 
social group imposes, and which are inferred from certain as-
pects of the behavior- in-situation. For example, if a person 
is afraid while no commensurate causal condition can be found 
for his fear, his fear is often called " i r ra t iona l . " "Maladap-
tiveness" seems to describe the avoidance behavior which 
continues to be maintained in the face of strong contradictory 
beliefs. As in the example, the woman did not walk out a l -
though she "knew" that it was very unlikely that cats would 
spring on her and attack her. The concept is also closely re-
lated to that of the "neurotic paradox," described by Mowrer 
(1950) as: "the paradox of behavior which is at one and the 
same time self-perpetuating and self-defeat ing!" (p . 487). 
An adequate operationalization of the conceptual definit ion 
of phobia will have to imitate all these features. Such an at-
tempt will be made in Experiment 1 (see ch 2) . 
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Phobia Acquisition and Maintenance 
Human studies 
Information about phobia acquisition and maintenance in 
humans almost exclusively comes from naturalistic sett ings, 
through the verbal reports of phobic persons or of the people 
who surround them. 
Nevertheless, a few experimental studies have been per-
formed, with as their chief concern the process of "fear" ac-
quisi t ion. For example, Watson and Rayner's (1920) 
experiment (which will later be described) was aimed at dem-
onstrat ing the role of classical conditioning in the develop-
ment of excessive and persistent fear reactions to previously 
neutral stimuli. Another laboratory study was that of Sander-
son, Campbell, and Laverty (1962), who gave their subjects 
an injection of scoline, a substance which produces temporary 
suspension of breathing. These subjects developed intense 
and persistent fear reactions (defined as physiological chang-
es following the conditioned stimulus) to all stimuli that had 
been associated with this harrowing experience. 
Some studies have reported failures in inducing conditioned 
fear in humans. (For a review of these studies, see Rachman, 
1977.) They led Rachman to the conclusion that his own con-
dit ioning theory of fear acquisition (Eysenck & Rachman, 
1965) lacked comprehensiveness. As is now widely recog-
nized, fears, and conditioned emotional reactions in general, 
can be acquired not only through "condit ioning," but also on 
the basis of observational or instructional learning (Bandura, 
1969; Brewer, 1974; Hugdahl & Öhman, 1977). 
None of these studies distinguished the process of "fear" 
acquisition from that of "phobia" development. The latter not 
only involves fear, but also conflict and avoidance of the 
fear-el ic i t ing situation. 
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Animal studies 
Animal researchers interested in phobias have mainly been 
concentrating on designing and testing "treatment" 
analogues, without bothering much about the adequacy of the 
analogue of the disorder for which these treatment methods 
were assumed to be effective. In these studies, researchers 
could nevertheless not dispense with the task of f i r s t bu i ld-
ing some analogue of the disorder itself. Knowledge of how 
phobia is modeled in the laboratory can thus be inferential ly 
gleaned from available studies -of treatment analogues. Four 
major reviews were selected for this purpose: Lomont (1965), 
Baum (1970), Wilson and Davison (1971), and Adams and 
Hughes (1976). On the basis of these reviews, it was possi-
ble to classify 74 studies into three categories of t ra in ing 
procedures used to induce "phobia": (a) active avoidance 
t ra in ing, (b) primary punishment t ra in ing, and (c) respond-
ent conditioning. Each of these will now be br ief ly 
described, and its adequacy as an analogue of phobia devel-
opment examined against the background of the proposed 
definition of phobia. 
(a) Active avoidance t raining is the most widely used of all 
procedures (ca 64 %). It starts off by pairing a neutral stim-
ulus with an eversive unconditioned stimulus (DCS), usually 
shock. Then, a specific instrumental response, such as hur-
dle crossing (e .g . Delprato, 1973), wheel turn ing (e .g . Weiss 
& Monahan, 1969), or jumping onto a ledge (e .g . Baum, 
1966), is made to terminate the conditioned stimulus (CS) and 
the UCS. Finally, if this specified response is emitted dur ing 
a prescribed CS-UCS time interval , the CS gets terminated 
and the UCS is avoided. 
The typical behavioral outcome of this procedure is the ac-
quisition of fear and active avoidance of the UCS. The avoid-
ance is called "active" because the animal learns "what to do" 
(Mowrer, 1960, p. 34). 
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After training the treatment of choice is applied, and its ef-
fect is evaluated under conditions of "regular" extinction 
against a control group which receives extinction testing 
only. Under "regular" ext inct ion, the animal is exposed to 
the same conditions as those of acquisition, except that the 
DCS is never applied. The number of trials to a preset ex-
t inction cri terion is usually taken as the outcome measure. 
Sometimes a so-called "fear test" is added, which aims at mea-
suring "residual" fear v ia, for example, re-entry latencies in 
the compartment where the animal has been shocked and whe-
re food is now made available (e .g . Page, 1955; Wilson, 
1973). Whereas in the preceding procedure the CS acted as a 
signal, there is also a form of "unsignaled" active avoidance 
training (the "Sidman procedure"), which has been used in a 
study by Gambrill (1967), with wheel turn ing as the avoid-
ance response. 
Although the active avoidance paradigm has been accepted 
by behavior therapists as the experimental paradigm of pho-
bia development, it has been thoroughly cr i t ic ized, notably 
by Costello (1970), for not including the features of conflict 
and maladaptiveness. According to Costello there is no con-
f l i c t , because the active avoidance response is the only 
response that is strengthened; and active avoidance behavior 
is adaptive, because it enables the animals simply to avoid a 
noxious stimulus, whereas phobias are maladaptive "because 
they prevent the occurrence of behaviors desired by the in -
dividual . . . and/or desired by society" (p . 251). Another 
weakness of this paradigm, in the l ight of the proposed def i -
nition of phobia, is that the organism has no opportunity to 
avoid the CS. In the active avoidance paradigm, the animal 
avoids the UCS by escaping from the CS, which is presented 
by the experimenter. However, "most phobias in man seem to 
be of the passive avoidance var iety, with the patient refusing 
to approach some object rather than actively fleeing i t " 
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(Baum, 1976, p. 114). Despite this remark, Baum invariably 
used the active avoidance paradigm in all his animal analogue 
studies of phobia. 
In conclusion, since there is no room left for avoidance of 
the CS, for maladaptiveness, nor for confl ict, the active 
avoidance paradigm falls short of being an adequate analogue 
of human phobias. 
(b) The second most widely used training procedure (ca 
22%) is that of primary punishment. Here, a conflict is in t ro-
duced by delivering an aversive DCS (a "pr imary" negative 
reinforcer) contingent upon the emission of an acquired be-
havior such as al ley-running (e .g . Murray & Berkun, 1955), 
choice behavior in a maze (e .g . Färber, 1948; Moltz, 1954), 
food-gett ing behavior (e .g . Masserman, 1943), or lever 
pressing (e .g . Sherman, 1967). This typical ly leads to anx-
iety and passive avoidance, so that neither the UCS nor the 
reward are received. The avoidance behavior is called "pas-
sive" because the animal learns "what not to do" (Mowrer, 
1960, p. 34). Recovery measures applied after treatment 
consist of distance to the goalbox or number of tr ials to some 
f ixed extinction cr i ter ion. 
The presence of fear, avoidance, and conflict make the 
punishment procedure a good candidate for an adequate model 
of phobia. It is therefore particularly unfortunate that s tu-
dies using this paradigm have addressed the issue of phobia 
acquisition or treatment only tangentially. Most of them have 
been carried out in the context of Miller's (1944, 1959) con-
f l ic t theory (e .g . Elder, Noblin, & Maher, 1961; Taylor & 
Rennie, 1961), or in the context of the study of choice behav-
ior and the phenomenon of f ixation (e .g . Färber, 1948; 
Moltz, 1954). That these studies were mentioned in the re-
views selected for scrut iny, was because they had some 
bearing on the "toleration" method (which involves graded 
presentations of the conditioned st imuli) . "Recovery from 
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conf l ic t , " for example, was studied as a function of recovery 
in so-called "displaced al leys," i.e. alleys that were increas-
ingly dissimilar from the original one. 
In clinical phobias there is usually a discrete phobic object 
or situation ( i .e . the CS) which the subject can avoid. In 
the primary punishment paradigm there is no such a CS in -
volved. Its concern with the UCS rather than the CS makes 
this paradigm a less valid analogue of clinical phobia. 
(c) Respondent conditioning (or "classical" conditioning) is 
used in the rest of the studies considered (ca 14%). In this 
procedure animals are given CS-UCS pairings so that fear of 
the CS develops. After treatment they are tested in the 
presence of the CS. Among the measures of fear are: weight 
of fecal boluses (e .g . Gale, Sturmfels, & Gale, 1966); latency 
of escape responses to the CS (e .g . Nelson, 1966, 1969); a 
variety of autonomic and skeletal responses such as those de-
scribed by Wolpe (1952a); or a "suppression ratio" (Annau & 
Kamin, 1961) to index the amount of inhibition of responding 
for food (e .g . Poppen, 1970). 
The respondent conditioning procedure incorporates the 
fear element but does not include conflict (except for the 
"conditioned suppression" var iant ) , nor does it allow the sub-
ject to avoid the CS in the experimental situation. This t ra in -
ing procedure is thus also incomplete as an analogue of 
phobia. 
An inspection of related studies not cited in one of the four 
major reviews revealed no training procedures that were es-
sentially dif ferent from those just described. 
In summary, the available l i terature does not contain an an-
imal analogue of phobia that meets the requirements of the 
proposed definition of phobia. The need for such an 
analogue, however, is clearly being called for (Costello, 
1970; Hayes, Lattai, & Myerson, 1979; Hayes, N o t e ! ; Wagen-
berg & Kop, Note 3) . 
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Theories 
There exist two major theoretical directions in accounting 
for the acquisition and maintenance of phobias. The f i rs t is 
psychodynamic theory - notably that of Freud - whose proto-
type of phobia is the case of "Li t t le Hans" (Freud, 
1909/1979). The second is the learning theory approach, 
with as its prototype the case of "Albert B." (Watson & Ray-
ner, 1920). While the former theory has mainly been born 
out of clinical contacts with clients, the latter has been 
shaped through the gradually emerging results obtained from 
the deliberate manipulation of contingencies in the laboratory. 
There seems to be a commonly held assumption that both 
approaches are irreconcilable. On the one hand, attempts 
have been made at explaining away the psychodynamic inter-
pretat ion, as Wolpe and Rachman (1960) did in their 
re-interpretation of the case of Little Hans in learning theory 
terms. On the other hand, Weitzman (1967), among others, 
has taken a direction opposite to that of Wolpe and Rachman, 
in his attempts to explain away the learning theory approach. 
Fortunately, there has also been an interest in 
"gap-br idging" between the two approaches, by psychoana-
lytic and learning theorists alike (e .g . Dollard & Miller, 
1950; Greenspan, 1975; Mowrer, 1939, 1940, 1950; Skinner, 
1953; Stampfl & Levis, 1967; Wachtel, 1977). Notwithstanding 
the important contributions of psychodynamic theories to a 
broader understanding of phobia, the remainder of this sec-
tion will be concerned only with the learning theory 
approaches. 
In 1920, Watson and Rayner were able to show that a wide 
variety of stimuli could be made to acquire the capacity to 
elicit fearful behavior through condit ioning. A loud sound 
which elicited unconditioned emotional (fear) reactions was 
associated with Albert 's response of reaching for a white rat 
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of which, previous to that , he had shown no fear. After se-
veral pairings of the sound with the presentation of the rat, 
Albert t r ied to escape from the rat, and showed negative 
"conditioned emotional reactions" which tended to persist 
without fu r ther reinforcement by the loud sound. From this 
study the authors concluded that fears were not necessarily 
" inst inct ive" (cf James, 1890), but could be made dependent 
upon individual experience, especially Pavlovian conditioning, 
which since then came to be considered the prototype of fear 
acquisition in humans. 
This one-sided emphasis on the fear component of a phobia 
- the operant components of escape and avoidance being only 
parenthetically mentioned - is characteristic of the formu-
lations of behavior theorists such as those of Wolpe (1958), 
Eysenck (1960), and Rachman (1968). Their theories, fall ing 
under the heading of "classical conditioning models of 
phobias," have r ight ly been criticized for being incomplete. 
(For an overview of these cri t iques, see Wilson & O'Leary, 
1980, pp. 143-145.) 
The two-stage model of fear and avoidance (Miller, 1948; 
Mowrer, 1939, 1947) gave the next impetus to a more elabo-
rate theory of phobias. This model posits two basic acquisi-
tion processes: the classical conditioning of emotional 
reactions and the instrumental learning of skeletal responses. 
It links the avoidance component of phobias to the fear com-
ponent by construing the latter as a motivating, and its 
reduction as a reinforcing agent of the former. 
In the context of this model there have also been attempts 
to account for the long-term maintenance of fear responses in 
phobias. Solomon and Wynne (1954), for example, have in -
troduced the principle of "anxiety conservation," the central 
idea of which is that "short-latency avoidance responses will 
prevent the CS from arousing anxiety reactions, thereby con-
serving conditioned anxiety reactions from extinct ion" (p . 
12 
382). Or, more colorfully expressed in the language of psy-
choanalysis: 
As the person learned to anticipate the events that led 
to d is t ress and discomfort, quite minimal increases in 
the level of tension could lead to avoidance behavior 
and a redirection of at tention and behavior. This 
avoidance then prevented re-examination of the possi-
b i l i t y of danger, since extended contact with the 
source of fear was not allowed to occur. (Wachtel, 
1977, p. 77) 
General two-factor theory, part of which is the two-stage 
model of fear and avoidance, has long been accepted by be-
havior therapists as the explanatory framework of phobia ac-
quisi t ion, maintenance, and treatment. Despite many 
variations and modifications (e .g . Miller, 1948; Mowrer, 
1960; Rescorla & Solomon, 1967; Schoenfeld, 1969; Gray, 
1975), two-factor theory has not remained unchallenged (e .g . 
Bolles, 1972; Herrnstein, 1969; Seligman & Johnston, 1973), 
nor have traditional conceptions of classical and operant con-
dit ioning (Baum, 1973; Bindra, 1976; Dickinson, 1980; 
Rachlin, 1976) 
Apart from th is , special hypotheses have emerged regard-
ing the acquisition of phobias, such as Wolpe's hypothesis 
about the role of "subtraumatic events" (Wolpe, 1952a); 
Seligman's "preparedness" hypothesis (Seligman, 1971); and 
Eysenck's hypothesis of "anxiety incubation" (Eysenck, 1968, 
1976). Also the role of hereditary and developmental deter-
minants in the acquisition of fears and phobias has 
increasingly come to be recognized (Delprato, 1980). 
In recent years, "conditioning theory" has more and more 
been abandoned in favor of so-called "cognit ive" or "social 
learning" theories in explaining human phobias (Bandura, 
13 
1977b; Marks, 1977; Meichenbaum, 1977; Rachman, 1977). 
However, whereas the move from the animal laboratory to the 
human setting is undoubtedly mandatory, it remains to be 
seen whether a dif ferent kind of theory for the explanation of 
human behavior is equally necessary (cf Lowe, 1979). 
The Treatment of Phobia 
Behavioral treatment procedures with man 
Any treatment procedure used with human phobies may be 
described by identi fying its location on three dimensions con-
cerning the mode of presentation of the phobic object or s i tu-
ation ( i .e . the CS). The CS may be presented: 
(a) graded versus f u l l ; 
(b) therapist versus client controlled; or 
(c) imaginally versus in vivo. 
Two dimensions of more theoretical importance, to be f u r -
ther discussed in ch 4, might here be added: 
(d) whether emphasis is placed on operant versus respond-
ent condit ioning; and, 
(e) to what extent counterconditioning versus extinction is 
involved. 
The most commonly used categorization of treatment tech-
niques is that carried out along the dimension of graded ver-
sus ful l presentation of the phobic object or situation, and 
consists of "desensitization" and " f looding," respectively. 
Depending on how these techniques are combined with the 
other dimensions, they are assigned different or more specific 
names. 
(1) Desensitization. The most widely known form of it is 
called "systematic desensitization" (SD), a method invariably 
associated with the name of J . Wolpe (see elsewhere in this 
chapter) . The essential components of SD are: (a) training in 
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relaxation, (b) construction of a hierarchy of conditioned av-
ersive stimuli, and (с) graded presentations of these stimuli 
dur ing relaxation, start ing from the least to the most 
fear-elicit ing item of the hierarchy. The method may be i l lus­
trated by one of Wolpe's (1958) cases, namely that of a woman 
client who had excessive fear of death. She was given relax­
ation t r a i n i n g , following a modified version of the technique 
of Jacobson (1938). As is typical , the client was instructed 
to practice relaxation at home daily. She was then asked to 
describe situations relating to her fear of death. Once 
done, these were classified by the client from least ("seeing 
an ambulance") to most ("seeing f i r s t husband in his coff in") 
fear-el ici t ing. The therapist then asked her to relax and to 
imagine the f i r s t , least fear-arousing scene. The client was 
told to raise her index f inger if she felt any fear or tension 
whatsoever. When she signaled, the therapist asked her to 
stop the image, and re-instructed her to relax and to contin­
ue in this state for a period of 1-3 minutes. Movement to the 
situation next on the hierarchy occurred only if the client 
was able to entertain the preceding image three times without 
signaling fear. Session after session, the hierarchy was gra­
dually traversed unti l the most fear-arousing situation was 
successfully met without fear, whereupon the client was said 
to be recovered. 
As is clear, Wolpe's method just described is mainly thera­
pist controlled, involving graded presentations of the phobic 
situations, in imagination. Theoretically, emphasis is placed 
on respondent counterconditioning (cf "reciprocal 
i n h i b i t i o n " ) , a l t h o u g h t h e t e c h n i q u e c l e a r l y contains o p e r a n t 
conditioning elements (Agras, 1967; Hamilton, 1972; Lang, 
1969a). 
While the foregoing represents the most common form of de-
sensitization treatment, many variations e x i s t . 1 For example, 
electronically operated SD treatment (Lang, 1969b) and other 
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forms of automated and self-administered treatment packages 
(Nawas, 1971; Rosen, Glasgow, & Barrera, 1976), shift in 
varying degrees the control from the therapist to the client. 
Goldfried's (1971) desensitization method involves an active 
role for the client and has been qualified as a "self-control" 
procedure (see ch 4 for a definition of self-control) . Desen-
sitization has been carried out "in v ivo" rather than imag-
¡nally (e .g . Garfield, Darwin, Singer, & McBrearty, 1967; 
Jones, 1924; Lazarus, 1960). There have been situations in 
which exposure to the phobic stimuli was not coupled with re-
laxation at all (e .g . Nawas, Welsch, & Fishman, 1970). In 
"operant-oriented" approaches, the client's behaviors are 
shaped towards staying longer and longer in gradually in-
creasing fear-el ici t ing situations (e .g . Barlow, Agras, 
Leitenberg, & Wincze, 1970). Counterconditioning is in -
volved, for example, in "vicarious" desensitization, wherein 
the client is presented with a model that displays non-phobic 
behaviors in gradually increasing fear-el ici t ing situations 
(Bandura, 1969). Sometimes the client is thereby instruc-
tionally and/or physically prompted on his way to confront 
the phobic situation, as in "participant modeling" (Rimm & 
Mahoney, Note 2) or in "contact desensitization" (Rit ter, 
1969b). 
(2) Flooding. Flooding consists of the continued exposure 
of the phobic person to the ful l impact of the most f r ightening 
scene surrounding the phobia. The f i r s t account of a case 
successfully treated by this kind of procedure is attr ibuted 
to E.R. Guthrie (see Wolpe, 1969). The patient concerned 
was a woman who was afraid of r iding a car. She was forced 
into a car in which she was continuously driven for 4 hours. 
1For reviews of d e s e n s i t i z a t i o n and a l l i e d t r e a t m e n t s , see 
Eysenck & Beech (1971), and Paul & Berns te in (1976). 
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She was ¡η a state of panic the f i r s t 2 hours, and then g r a d ­
ually became calm. At the end of the dr ive she was no longer 
fearful of being in the car, and henceforth was free from her 
phobia. 
Guthrie's case is an example of therapist controlled expo­
sure to the the ful l fear-elicit ing situation, in v ivo. The bas­
ic mechanism is held to be that of respondent ext inct ion. 
As in the case of desensitization many variants e x i s t . 2 
Stampfl and Levis (1967) have made imaginai f looding, which 
they called "implosion," popular. Since then, flooding has of­
ten been applied in imagination without, however, the psy­
choanalytic f lavor which Stampfl and Levis had colored the 
technique with (Morganstern, 1973). Prompting and shaping 
of operant behaviors, such as staying longer and longer in 
the presence of the high fear-elicit ing situation, are often 
part of the procedure ( e . g . Weekes, 1976). Apart from the 
claim that the presence of the therapist might inadvertently 
serve as a counterconditioner in flooding (Wolpe, 1969), ex­
posure to the ful l CS has not been combined with respondent 
counterconditioning. 
The difference between flooding and desensitization is not 
always clear. To avoid conceptual confl icts, the technique is 
sometimes given a neutral name such as "prolonged exposure" 
(Rachman, 1969) or "exposure therapy" (Marks, 1979). Oth­
er techniques are d i f f icul t to classify because they cover al­
most the entire range of the f ive continua cited at the 
beginning of this section. Meichenbaum's (1975) "stress i n ­
oculation t ra in ing" is an example of such a "broad-spectrum 
approach" to treatment. 
2 For reviews of f looding and a l l i e d t r e a t m e n t s , see Marks 
(1972); Marshal l , Gauthier , & Gordon (1979); and Smith, Dick­
son, & Sheppard (1973). 
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Animal analogues of behavioral treatment procedures 
The technique that dominates the animal l i terature on 
treatment procedures is that of "f looding" or "response pre-
vent ion." Flooding involves the continued presentation of the 
fu l l - in tensi ty conditioned stimulus (CS) to the subject. This 
is accomplished either by blocking or preventing the response 
which previously led to the termination of the CS (e .g . 
Baum, 1966), or by allowing the response to occur but w i th-
out terminating the CS (e .g . Polin, 1959). Sometimes the 
process of flooding is aided by mechanical means (Lederhen-
dler & Baum, 1970), by social facilitation (Baum, 1969b), or 
otherwise (see Baum, 1976). 
Systematic desensitization and its components (toleration 
and counterconditioning) have also extensively been sub-
jected to animal laboratory experimentation (e .g . Delprato, 
1973; Gale, Sturmfels, & Gale, 1966; Goldstein, 1969; Poppen, 
1970; Wilson, 1973; Wolpe, 1958). 
Remarkably, operant procedures wherein behaviors, i n -
compatible with escape or avoidance, are systematically 
prompted and/or reinforced, have hardly been modeled in 
the animal laboratory (Adams & Hughes, 1976),3 though such 
operations are often used in treatment methods with humans. 
Most treatment analogues are open to crit icism, on two 
grounds mainly. The f i r s t , treated at length by Adams and 
Hughes (1976), pertains to the degree to which the animal 
analogues actually resemble the treatment techniques used 
with humans. For example, the presence of the therapist in 
human treatment procedures does seldom f ind its counterpart 
3 In one study (Hayes, 1974), not mentioned in the review of 
Adams and Hughes, "shaping" was used t o help r a t s overcome 
t h e i r fear in a c o n f l i c t s i t u a t i o n . 
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in animal analogues of these procedures. The second weak­
ness concerns the question as to whether the treatment 
analogue is treating phobic behavior in the f i r s t place. This 
topic has already been touched upon in the context of cr i t ic iz­
ing the underlying models of phobia acquisition. Especially 
the absence of "avoidance of the CS" as a dependent variable 
in the outcome of treatment analogues has been noted. A n d , 
as quoted by Howard and Pollard (1977, p. 270): "The more 
that the symptoms seen in an animal model resemble those 
seen in the human disease state, and the more that the condi­
tions under which they are produced are homologous with 
those producing the human condition, then the more face va­
l id i ty the animal paradigm has for identifying procedures 
useful in treating the condit ion." Therefore, the con­
struction of a more adequate analogue of the disorder to be 
treated - in accordance with the conceptual definition of pho­
bia proposed - is needed to fu l ly exploit the potentialities of 
using behavioral treatment analogues. 
Outcome and theories 
Proponents of the methods of flooding and desensitization 
have all claimed success, as measured somatically, verbal ly, 
or behaviorally. These successes, though not altogether une­
quivocal, have been reported in investigations ranging from 
uncontrolled case studies to sophisticated factorial groups de­
signs. (For an overview of outcome studies, see Kazdin & 
Wilson, 1978.) 
Difficulties and sharp differences of opinion arise, 
however, when it concerns the explanations proposed to ac­
count for these successes. The following theories and hy­
potheses have come to the fore: Reciprocal inhibition (Wolpe, 
Ί954), counterconditioning (Davison, 1968), extinction (Lo-
mont, 1965), habituation (Lader & Mathews, 1968), operant 
conditioning (Lang, 1969a), contrast theory (Hodgson & 
19 
Rachman, 1970), expectancies for therapeutic change (Lick & 
Bootzin, 1975; Wilkins, 1974), self-efficacy (Bandura, 
1977a), and many more of a "cognit ive" nature (Murray & Ja-
cobson, 1978; Breger & Mcgaugh, 1973). The state of affairs 
can also be i l lustrated by cit ing the conclusion reached at by 
Kazdin and Wilcoxon (1976) in their review of the most wide-
ly investigated technique, desensitization: "The present 
state of desensitization research allows for the rival interpre-
tation that nonspecific treatment effects rather than specific 
therapeutic ingredients account for change" (p . 753). What 
these nonspecific factors are, sti l l remains to be specified. 
As in the human case, animal investigators have all suc-
ceeded in reducing avoidance behavior and in diminishing 
fear (Wilson & Davison, 1971), but also without reaching con-
sensus as to the precise mechanisms involved (Baum, 1970). 
The main theories and explanations offered to account for the 
results of flooding and desensitization are: two-stage theory 
of fear and avoidance (Baum, 1969c); competing response 
theory (Page, 1955); relaxation analysis (Denny, 1971); and 
"funct ional" exposure (Delprato, 1973). Except for the 
two-stage theory of fear and avoidance, the proposed expla-
nations have barely been elaborated upon outside the field of 
these specific animal studies. What is clearly needed is a 
theoretical framework applicable to both human and inf rahu-
man treatment studies, so that they can prof i t more from each 
other's accomplishments. 
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Chapter 2 
EXPERIMENTS ON THE ACQUISITION AND MAINTENANCE 
OF PHOBIA 
Abstract 
The f i r s t experiment was primarily designed to describe an 
alternative animal analogue for the study of phobic behavior, 
Skinner boxes were used in which 12 water deprived rats 
were subjected to the following sequence of events: (a) They 
were trained to hold down a lever continuously for at least 5 
seconds in order to obtain a water reward, (b) In a similar 
box but without lever, aversive conditioning tr ials were given 
in which a tone was followed by shock, (c) Recovery t ra in -
ing was aimed at restoring the rats' previous rate of lever 
holding. Tone and shock were totally absent dur ing this 
t ra in ing. (d) Finally, conditioned punishment was occa-
sioned by making the conditioned aversive stimulus, tone, 
contingent upon lever pressing. The tone remained on as 
long as the rat was keeping down the lever. As a result, 
nine rats showed a decline in lever-related performance ( i .e . 
in rate of lever pressing and duration of lever holding) dur -
ing a period of eight 15-min sessions. It was discussed how 
well the proposed operations and their outcome were matching 
the conceptual definition of phobia given in ch 1. 
The aim of Experiment 2 was two-fold: (a) to determine the 
role of shock intensity in the acquisition and maintenance of 
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"phobic" behavior, using three levels of shock, and (b) to 
control for the effect of presentations of the tone alone dur -
ing the conditioned punishment phase of the experiment. Es-
sentially the same training procedures were used as those of 
Experiment 1, except that the aversive training phase now 
consisted of straightforward classical condit ioning. With re-
gard to (a) , a monotonie relationship was found between the 
level of shock intensity used and: (1) the number of sessions 
needed to re-attain the previous rate of lever holding, and 
(2) the amount of suppression of lever-related behavior, as 
measured by total response duration over six sessions of con-
ditioned punishment. As to ( b ) , it was concluded that the 
punishment contingency had a specific suppressive effect on 
lever-related behavior, although a slight suppressive effect 
caused by the mere presentation of the tone stimulus could 
not be ruled out. 
Experiment 3 was designed to control for the possibil ity of 
"pseudo-conditioning" during the classical conditioning 
phase of the experiment. After acquisition of the 5-s lever 
holding response, four rats were subjected to a forward clas-
sical conditioning procedure, whereas four control rats re-
ceived a backward conditioning procedure, containing the 
same CS and DCS as those used for the f i r s t four rats, but 
with the order of presentation now being reversed. The re-
sults showed that the forward classical conditioning 
procedure - and not pseudo-conditioning - was responsible 
for the suppressive effects of the CS dur ing the conditioned 
punishment phase. 
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EXPERIMENT 1: A "conditioned punishment" paradigm of 
phobia acquisition and maintenance 
The present study is exploratory in nature and aims at the 
description of an animal analogue of human phobias which 
closely accords to the conceptual definition of phobia given in 
ch 1. 
METHOD 
Sub/ects 
The subjects were 12 naive, male, Wistar ra ts , 1 being about 
180 days old at the start of the experiment. They were indi-
vidually housed in Macrolon cages, with food always 
available. A 22 1/2-hr water deprivation schedule was grad-
ually initiated 1 week before the experiment proper was be-
gun, and was maintained throughout the experiment. The 
rats were kept in a stock room, adjacent to the experimental 
room, on a 12-hr l ight /dark cycle, with lights off at 8:00 
a.m. Temperature of both rooms was about 21 degrees Celsi-
us. Training took place during the dark period, with the 
experimental room being illuminated by a dim red l ight. After 
sessions the rats were allowed free access to a water bottle 
for about 1 1/4 hr . 
1Stock symbols of a l l r a t s used in the experiments of t h i s 
d i s s e r t a t i o n were "WU(SPF63Cpb)." (For fu r ther information, 
see Loos l i , 1975.) 
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Apparatus 
Three operant conditioning boxes (Campden, Model 410) 
were employed. Each box was constructed from Aluminum ex­
cept for a Plexiglas f ront wall, which formed a downward 
opening door. The floor was composed of 16 bars spaced 9.5 
mm apart. Animal working space measured 20 by 24 by 23 
cm. There was a reinforcement compartment, 6.5 by 4 by 5.5 
cm, at floor level, in the middle of the left side wall. A .1-ml 
cup, resting in a water reservoir, could be brought into the 
compartment by means of a dipper arm which was raised or 
lowered by a dipper feeder device (Model 441). Each box was 
supplied with f ive lamps: three stimulus lamps in the left side 
wall of the box, a house lamp in the roof of the box, and a 
f i f t h lamp in the top of the reinforcement compartment. Elec­
tr ical power of all l ight bulbs was 2.8 W. The apparatus 
operated on 24 V d . с A 35-ohm speaker, mounted in the 
ceil ing, was connected to a sine wave generator (Peekel, 
Type 32A). Each box was enclosed in a sound attenuating 
chamber, which was ventilated by an exhaust blower mounted 
at the side. An observation window in the f r o n t door permit­
ted "one-way" viewing as long as the illumination was 
br ighter within the box than outside i t . 
In one box (to be called the "dr ink ing box") a response le­
ver (Model 445) was located at the left of the reinforcement 
compartment, 4 cm above the gr id f loor, and protruding 1.9 
cm into the box. A minimal force of about .08 N was required 
to operate the response lever. 
The second box (to be called the "shock box") had no 
lever, and its reinforcement compartment was covered with a 
Plexiglas l i d . 
The t h i r d box (to be called the "avoidance box") was iden­
tical to the shock box, except that it was divided into two 
parts, of which one part (1/3 of the gr id) was covered with 
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plastic s t r ips, so that shock could only be received through 
the remaining ( left) part of the gr id f loor. 
Scrambled electric shock could be delivered through the 
floor grids by a programmable constant current shock genera­
tor (Model 5 2 1 / 0 operating in conjunction with a scrambler 
(Model 521/S). Shock duration could be manually controlled. 
Custom-made modular programming equipment was located 
in the experimental room. Frequency and duration of lever 
presses were recorded on digital counters. 
Shock of .5-mA intensity and of maximum 5-s duration 
served as the unconditioned stimulus (DCS). The conditioned 
stimulus (CS), of maximum 10-s durat ion, was a 3-kHz tone 
of about 80 d B , measured against an ambient noise level of 
about 55 d B . Sound pressure levels were determined on the 
С (f lat) scale of a Brüel & Kjoer (Type 2203) precision sound 
level meter, with the microphone placed in the middle of the 
gr id f loors, all doors open, and the exhaust blowers on. 
Throughout the experiment, the house light was on at the 
beginning of each session and went off when the session was 
ended. 
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Procedure 
The procedure consisted of four phases: (a) pret ra in ing, 
(b) aversive t ra in ing, (c) recovery t ra in ing , and (d) condi-
tioned punishment t ra in ing. 
Phase A: Pretraining. 
Pretraining sessions were aimed at teaching the rats to hold 
down a lever continuously for 5 seconds. On the f i rs t 5 
days, the rats were placed in the dr ink ing box for habitua-
tion and dipper t ra in ing. During these sessions they were 
offered 20 daily presentations of the dipper cup fi l led with 
water, at 40-s intervals. Each presentation lasted 10 seconds 
and was signaled by the noise of the dipper feeder and the 
l ight in the reinforcement compartment. On the days after 
dipper t ra in ing, 5-s lever holding was manually shaped. Re-
inforcement consisted of a 6-s presentation of water, signaled 
in the manner just described. These shaping sessions lasted 
for 10 minutes or upon the completion of 10 reinforcements, 
whichever of the two came f i r s t , and were continued with all 
rats until they had all attained 10 5-s lever holding responses 
within each of two successive sessions. Amount of time re-
quired for obtaining 10 reinforcements was the measure used 
for describing the rats' lever holding performance dur ing 
their last session (to be called the pretraining base line ses-
sion) . 
Phase B: Aversive t ra in ing. 
Original ly, this study was intended to build an animal ana-
logue of phobic behavior start ing with the most widely used 
paradigm - the active avoidance paradigm (see ch 1). Each of 
the 12 rats was randomly assigned to one of two g r o u p s . One 
group received one-way active avoidance t ra in ing. Here, the 
experimenter presented the tone when the rat was situated at 
the "danger" ( left) side of the box. If the rat did not move 
to the other side within 5 seconds, shock was applied and re-
mained on (for maximum 5 seconds) unti l the rat had escaped 
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to the other side. If , however, he moved to the safe side 
within this period, the tone was terminated and shock 
avoided. Each session consisted of two t r ia ls . The second 
t r ia l was given 10 seconds after the rat was again situated at 
the danger side of the box. Sessions were continued unti l 
three consecutive avoidance responses were made. In order 
to control for the effect of the tone/shock pairings per se, 
the second group was yoked to the f i r s t , so that the amount 
of tone and shock was the same for both groups. Unfortu-
nately, the Skinner box turned out not to be suited for this 
kind of avoidance t ra in ing. Training was discontinued for all 
rats at the moment when only three of the six experimental 
rats had reached the avoidance cr i ter ion. 
Phase C: Recovery t ra in ing. 
When again placed in the dr inking box, the rats' lever hold-
ing behavior was apparently depressed, probably because of 
fear conditioned to apparatus cues dur ing the aversive t ra in -
ing phase (cf McAllister & McAllister, 1962). Recovery t ra in -
ing was aimed at restoring their previous level of 
performance. Sessions were identical to the pretraining ses-
sions, and were continued with all rats until they had 
re-attained the criterion of Phase A. Time required for ob-
taining 10 reinforcements was calculated for the last sessions, 
to be called the recovery base line sessions. 
Phase D: Conditioned punishment t ra in ing. 
In the dr ink ing box, the situation was now so arranged 
that , whenever a rat pressed the lever, the conditioned aver-
sive stimulus (tone) went on and remained on as long as the 
rat was keeping the lever down. In this way, conditioned 
punishment (CP) was arranged at the beginning of the chain 
of responses leading to the water reward. These CP ses-
sions lasted 15 minutes each and were given on 8 consecutive 
days. A rat was called "phobic" if he had not attained the 
5-s lever holding criterion on any of these eight CP sessions. 
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The following measures were taken: (a) duration of lever 
holding and frequency of reinforced lever presses (if any) 
per 30-s period, for each session, (b) total duration of lever 
holding over all sessions, and (c) a "response decrement" 
(RD) ratio. This ratio was determined in a manner sl ightly 
di f ferent from the way in which a "suppression" ratio is cal­
culated in experiments on "conditioned suppression" (Annau & 
Kamin, 1961), and was derived from data over eight sessions 
by the formula (A-B)/(A + B ) , with A representing the sum of 
lever holding durations over the f i r s t four sessions, and В 
the sum of lever holding durations over the next four ses­
sions. This ratio has limits of 1 and - 1 , with 1 representing 
complete absence of responding dur ing the last four sessions, 
0 representing no difference between the f i r s t and the last 
four sessions, and -1 representing the case of no responding 
dur ing the f i r s t four sessions but some responding dur ing 
the last ones. Total duration of lever holding and RD ratios 
were calculated for the "phobic" rats only. 
Behavioral observations 
During the last two CP sessions (Sessions 7 & 8 ) , the be­
havior of the phobic rats was observed and systematically re­
corded using a simplified version of the time-sampling 
technique used by Baum and Bindra (1968). The exper­
imenter observed the rat and noted the activity that con­
sumed the most time during the last 5 seconds of each 30-s 
period, throughout these two sessions. The observations 
were classified into four categories, also roughly similar to 
those used b y Baum and B i n d r a (1968): 
1. Abortive behavior: Behavior in the v ic ini ty of the lever 
and directed towards the lever, without actually pressing i t . 
Typical examples are a rat holding his paw above the lever as 
in hesitating to press i t , or a rat vacillating his body from 
and to the lever, etc. 
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2. Freezing: This consisted of remaining motionless on the 
g r i d floor without sniff ing or being active in any other way. 
3. Grooming: This referred to scratching, "washing" or 
l icking of any part of the body. 
4. General act iv i ty: A broad category of behavior subsum­
ing such activities as walking through the box, sitt ing in one 
spot but actively sn i f f ing, incidentally pressing the lever, 
and any behavior not fall ing into one of the other categories. 
RESULTS 
All rats had attained the pretraining criterion at the end of 
a period of 5 weeks. Mean time (n = 12) for obtaining 10 re­
inforcements dur ing the pretraining base line session was 247 
seconds (SD = 60). 
The number of aversive training sessions per rat varied 
from 4 to 10, and total duration of shock received ranged 
from 13 to 39 seconds. Three rats had reached the avoidance 
cr i ter ion. 
The rats needed a different number of lever holding recov­
ery sessions (range: 3-15) to re-attain the pretraining cr i te­
r ion. Mean time (n = 12) for obtaining 10 reinforcements 
dur ing the recovery base line sessions was 267 seconds 
(SD = 60). 
All but three rats became "phobic" dur ing the conditioned 
p u n i s h m e n t (CP) phase. The y o k e d and t h e exper imenta l 
groups did not d i f fer significantly in the number of rats that 
had become phobic (Fischer's test, 5/6 vs. 4/6, 
respectively, ρ > .05). Because of confounding of variables, 
due to the fai lure of the original procedure, no f u r t h e r sta­
tistical analyses were carried out. 
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Lever holding dur ing the CP phase, for the three 
non-phobic rats, is typi f ied in Figure 2 . 1 , which shows the 
performance curves belonging to one rat. 
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Figure 2.1. Cumulative lever holding for a typical 
non-phobic rat. (A: Performance during the recovery base 
line session. B: Behavior of the same rat during the first 
three sessions of conditioned punishment. Note: (1) Digits 
after the decimal point (lOths of seconds) have been trun­
cated. (2) The marks on the graphs indicate the period in 
which the first reinforcement in a session has taken place.) 
In Session 1 (Fig. 2.1, Part B), a sudden "breakthrough" 
can be seen after the first reinforcement. This is followed by 
5-s lever holding, at a rate slightly higher than that of re­
sponding during the recovery base line session (Fig. 2.1, 
Part A ) . Actually, the slopes representing rate of 5-s lever 
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holding dur ing Sessions 1 to 3 (Fig. 2 . 1 , Part B) seem to 
increasingly approximate the slope representing rate of re­
sponding dur ing the base line session (Fig. 2 . 1 , Part A ) . 
Also the moment of "breakthrough," coming late in the f i r s t 
session, moves earlier in time throughout Sessions 2 and 3, 
approximating the base line performance. 
Lever pressing of the nine rats that became "phobic" dur­
ing the CP phase was radically different from that of the 
three non-phobic rats. Instead of breaking t h r o u g h , these 
rats ceased lever pressing almost completely in the course of 
the eight CP sessions. Figure 2.2 shows the outline of this 
process over the f i r s t three CP sessions for the "median r a t , " 
i.e. the rat with the median total response-duration score 
over eight sessions. 
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Figure 2.2. Cumulative lever holding for a typical phobic rat 
during the first three sessions of conditioned punishment. 
As can be seen, the total amount of lever holding per session 
does not exceed the 1-s point, and declines from Session 1 to 
Session 3. 
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Total response duration over eight CP sessions varied wide­
ly among the phobic rats, ranging from .9 to 16.4 seconds 
(median = 2.4). Response decrement ratios of these nine 
rats were all positive, ranging from .20 to .90 
(median = .42), with the exception of the score of one rat 
(-.24) 
The behavioral observations of the nine phobic rats, made 
dur ing the last two CP sessions, are summarized in Figure 
2.3. 
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Figure 2.3. Mean number of behavioral observations per cate­
gory during the last two CP sessions. (N = 9.) (Note: Verti­
cal lines at the top of the bars mark off twice the standard 
deviations of the means.) 
Visual inspection of Fig. 2.3 reveals that observations of 
"general activity" are about twice as frequent as those of 
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" f reez ing. " Freezing was mostly observed to immediately 
precede or follow lever pressing and abortive behaviors. A 
typical behavioral sequence was that of a rat approaching the 
lever, freezing for a while, l i f t ing his paw, vacillating for-
wards and backwards, and f inal ly coming down again in a 
freezing posture. "Grooming" was the smallest of all catego-
ries. 
DISCUSSION 
Nine rats out of 12 did not reach the 5-s criterion dur ing 
CP sessions, and were anthropomorphically called "phobic." 
The following interpretation of what happened during the CP 
phase might be offered. Because the rats' own behavior of le-
ver pressing produced the conditioned aversive stimulus 
( tone), the lever as well as incipient movements of approach-
ing and pressing i t , became conditioned aversive stimuli, 
too. As a consequence, any behavior incompatible with ap-
proach, such as avoidance of the lever, was automatically 
reinforced by the reduction of the conditioned aversive stim-
ulation generated by the incipient approach. Lever pressing 
would thus decrease, being replaced by any of these nega-
t ively reinforced responses. This analysis, following the 
avoidance-hypothesis of punishment (Dinsmoor, 1954; 
Skinner, 1938), also predicts that the 5-s criterion should f i -
nally be reached, because the tone would gradually lose its 
conditioned aversive properties as the result of 
non-reinforcement. This process, however, has not been 
followed up in the present experiment. Instead, a decrease 
in lever holding durations (as indicated by the response dec-
rement ratios) was observed in the course of the CP phase. 
An explanation of this observation might be given with the 
aid of Rescorla's (1973, 1977) theory of second-order condi-
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t ioning. This theory assumes that second-order conditioning 
may occur as long as the f i rs t -order conditioned response (e-
licited by the tone) is of sufficient magnitude. Because the 
rats produced the tone for only short periods, the tone could 
long keep its capacity as a reinforcer in second-order condi-
t ioning, so that , for the initial t r ia ls , second-order condition-
ing of fear to the lever might have been favored above the 
simultaneous process of extinction of fear to the tone. Suf-
fice it fur ther to say that this observation will also be related 
to the phenomenon of "anxiety incubation," to be discussed in 
ch 4. 
Not all rats had become phobic, however. In the l ight of 
the above analysis, it is reasonable to assume that the vary-
ing shock durations used in this experiment may have been 
responsible for the difference between phobic versus 
non-phobic developments (through their effect on the magni-
tude of the conditioned response). This topic will be fu r ther 
investigated in the next experiment. 
The three non-phobic rats had shown a sudden "break-
through" in responding (see Fig. 2 . 1 , Part B ) , which is rem-
iniscent to breakthrough noted by Masserman (1943) in the 
recovery of his cats' behavior from "pr imary" punishment. 
Such a breakthrough does not necessarily mean that all fear 
was totally extinguished. The presence of residual fear, af-
ter the breakthrough in the f i rs t session might, indeed, be 
inferred from the time lapse until the f i rs t reinforcement in 
Sessions 2 and 3 (see Figure 2 .1) , and might be described as 
an instance of "spontaneous recovery" (Skinner, 1938). Also 
analogous to results of studies on "pr imary" punishment 
(Dinsmoor, 1955; Estes, 1944; Skinner, 1938) are the ob-
served "compensatory" increases in responding after each 
breakthrough, suggesting a positive correlation between 
amount of suppression and speed of compensation (see Figure 
2 . 1 , Sessions 1-3). 
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In the paragraphs to follow, the question will be examined 
how well the experimental operations f i t the basic features of 
phobia as defined in ch 1. 
•Persistence: The contingencies of the CP phase acted in 
such a way that rapid extinction of both fear of the tone and 
escape/avoidance of the lever were prevented (see the pre-
ceding analysis). 
The contingencies of the CP phase are to be contrasted 
with those of the "active avoidance" paradigm used in most 
animal analogues of phobia (see ch 1), and with those used in 
other studies of the conditioned punishment var iety. 
In the active avoidance paradigm, the subjects usually have 
control over the offset of the CS ( i .e . can escape from the 
CS), but not over its onset. Because the experimenter re-
peatedly presents the CS, extinction of fear of the CS can 
proceed, irrespective of what the subject does. In the pro-
posed passive avoidance paradigm, however, the rats can 
avoid the CS, thereby preventing extinction of fear to occur. 
Other conditioned punishment studies dif fer from the pres-
ent one in that , in the former, the subjects have no control 
over CS offset (e .g . Mowrer & Aiken, 1954). Such studies 
usually do not report high persistence of avoidance respond-
ing . (For a bibliography of conditioned punishment studies, 
see Boe, 1969.) 
•Fear: Estes and Skinner (1941) define fear or anxiety as 
"an emotional state arising in response to some current stimu-
lus which in the past has been followed by a disturbing stimu-
lus" (p . 400). In the present experiment, fear is supposed 
to be elicited by the tone stimulus, which has previously been 
paired with the disturbing stimulus, shock. 
•Avoidance: The rats could avoid the conditioned stimulus, 
tone, by not pressing the lever. This has been called "pas-
sive avoidance" (see ch 1) . The term "passive" should not 
be equated with inactivi ty or "doing noth ing." Indeed, as 
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the behavioral observations showed, avoiding the lever by 
not pressing it did not prevent the rats from being active in 
other ways. 
•Escape: Escape, defined as a response that terminates a 
conditioned aversive stimulus (see ch 1) , occurred when the 
rats released the lever, thereby terminating the tone. Es-
cape from the CS is considered an "active avoidance" re-
sponse in studies wherein the escape leads at the same time to 
avoidance of an aversive UCS. 
•Conflict: In the present set-up a conflict between two re-
sponse tendencies was present, one calling for omission, the 
other for emission of one and the same response, lever press-
ing. Grooming, which is sometimes considered a reaction to 
fear stimuli in conflict situations (Gray, 1971), was observed. 
•Maladaptiveness and irrationality: Although these con-
cepts are not part icularly amenable to measurement, an ade-
quate animal analogue must contain features that parallel 
these concepts as they are applied in the human case. In the 
present set-up, the rats could be said to behave "maladap-
t ive ly" because, though th i r s t y , they did not dr ink despite 
the opportunity they had to respond for water. Also, the 
rats' fear could be called " i r ra t ional , " because there was, in 
fact, no objective real danger to be afraid of. 
In conclusion, a close parallel has been drawn between the 
conceptualization of phobia on the one hand, and the exper-
imental laboratory operations on the other hand - an essential 
requirement, which constructors of animal analogues have of-
ten failed to meet (Marks, 1977). 
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EXPERIMENT 2: The role of shock intensity, and a control 
for the effect of presentations of the CS alone dur ing the 
conditioned punishment phase of phobia acquisition 
In Experiment 1, level of shock was set at .5 mA, while its 
duration and frequency var ied. This resulted in dif ferent 
degrees of phobic behavior of the rats, as measured by total 
response duration over eight sessions of conditioned punish-
ment. It was suggested that the amount of shock received 
could have been an important variable in determining the 
course of responding dur ing the conditioned punishment (CP) 
phase of the experiment. 
The f i rs t aim of the present experiment is to investigate the 
effects of varying shock intensities on behavior in the phases 
following aversive t ra in ing. 
The second aim concerns the nature of the effects of condi-
tioned punishment on lever pressing. In Experiment 1 , it 
was theorized that phobic avoidance behavior had come about 
as the result of the punishment contingency, i.e. the presen-
tation of the tone contingent upon lever pressing. It is pos-
sible, however, that so-called avoidance behavior was, in 
fact , nothing else than a "generalized suppression" effect 
caused by second-order conditioning of fear to apparatus 
cues dur ing the conditioned punishment phase of the exper-
iment. Indeed, on the one hand, second-order conditioning 
has been shown to be able to produce effects comparable to 
those produced by f i rs t -order conditioning (McAllister & 
McAllister, 1964; Rescorla, 1973, 1977), and, on the other 
hand, generalized suppression is regularly found in studies 
using "pr imary" punishment (Church, 1963), in which 
f i rs t -o rder conditioning of fear is involved. 
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METHOD 
Subjects 
The subjects were 24 naive, male, Wistar rats, weighing 
209-245 g at the start of the experiment. They were housed 
two to a cage with food always available. A 22 1/2-hr water 
deprivation schedule was gradually initiated 1 week before 
the experiment proper was begun, and was maintained 
throughout the experiment. The rats were kept in a stock 
room, adjacent to the experimental room, on a 12-hr 
l ight /dark cycle with lights off at 8:00 a.m. Temperature of 
both rooms was about 21 degrees Celsius. All t raining and 
testing took place dur ing the dark period, with the exper-
imental room being illuminated by a dim red l ight. After 
sessions (except shock sessions) the rats were allowed free 
access to a water bottle for about 1 1/4 hr. The rats were 
randomly divided into three groups of eight rats each. 
Apparatus 
The apparatus consisted of eight operant conditioning box-
es connected via an interface2 to a PDP-11/03 computer, 
which was used to control the experiment and to record the 
results. The boxes were the same as the "dr ink ing box" de-
scribed in detail in Experiment 1. Br ief ly, each box con-
tained a speaker, a house lamp, three stimulus lamps, a 
reinforcement compartment with a lamp, and a gr id f loor. A 
retractable lever (Campden, Model 446) was substituted for 
the response lever, and was mounted at the r ight of the re-
inforcement compartment. Water was presented in a .1-ml 
2This p iece of apparatus was developed and manufactured by 
the E lec t ron ic s Department of the Psychological Laboratory a t 
Nymegen. 
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cup mounted on a dipper arm, which was driven by a dipper 
feeder. Each box was enclosed in a sound attenuating cham-
ber, which had a one-way vision window in the f ront door 
and an exhaust blower mounted at the side. Scrambled elec-
t r ic shock of about 230 V and controllable amperage could be 
delivered through the floor gr ids. During shock sessions, 
the levers were retracted and the reinforcement compartments 
were covered with a Plexiglas l id . 
Shock of .5-s duration and of varying intensities ( .5, 1 , 
and 2 mA) served as the unconditioned stimulus (UCS). The 
conditioned stimulus (CS) was a 5-s tone/ l ight compound in 
which .2-s tone presentations alternated with .2-s l ight pres-
entations. The frequency of the tone component was 4 kHz, 
and its magnitude emanated 2 dB above the background level, 
which was 41-43 dB for all boxes. Sound pressure levels 
were measured on the octave f i l ter (set at 4 kHz) of a Briiel & 
Kjoer (Type 2203) precision sound level meter. Measurements 
were carried out by placing the microphone in the middle of 
the gr id f loors, with all doors open and the exhaust blowers 
on. The l ight component consisted of the simultaneous onset 
of the three stimulus l ights. The house l ight was on from the 
beginning of each session until the session was ended. 
Procedure 
Phase A: Pretraining. 
Habituation and dipper training were given in three daily 
sessions of 30 tr ials each, with the levers retracted. Each 
t r ia l consisted of a 10-s presentation of the dipper cup fi l led 
with water, and was signaled by the noise of the dipper feed-
er and the l ight in the reinforcement compartment. Trials 
were spaced according to a variable-time schedule of presen-
tat ion, averaging 50 seconds, with a range of 10-90 seconds 
(rectangularly d is t r ibuted) . On the 4th day the levers were 
introduced for the f i r s t time. Lever pressing was acquired 
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without shaping. Reinforcement consisted of a 6-s water pre-
sentation, signaled in the manner just described. From the 
5th day on, shaping of the 5-s lever holding response was 
given on consecutive days, except for the weekends, by in -
creasing the response duration requirements for reinforce-
ment in steps of .1 second per three successful holdings. A 
session was terminated when a rat had obtained 10 reinforce-
ments, or upon the completion of a period of 10 minutes, 
whichever of the two came f i r s t . Shaping sessions were con-
tinued with all rats until they had all attained the criterion of 
10 5-second lever holding responses within the f i rs t 5 minutes 
of at least one session. The last sessions served as pret ra in-
ing base line sessions. Time required for obtaining 10 
reinforcements was taken as the measure. 
Phase B: Aversive t ra in ing. 
In Experiment 1, the one-way active avoidance training had 
fai led, and it had become apparent that Pavlovian condition-
ing, as received by the yoked rats, was a sufficient condition 
for phobic avoidance behavior to develop dur ing the condi-
tioned punishment phase. Therefore, the standard aversive 
training procedure in this and the experiments to follow, will 
consist of Pavlovian conditioning only. 
The three groups of rats were randomly assigned to one of 
three shock intensity conditions: .5, 1, and 2 mA. A tr ia l 
consisted of CS-UCS pair ings, with the 5-s tone/ l ight stimu-
lus terminating simultaneously with offset of the .5-s shock 
DCS. One tr ial was given per 10-min session, on each of 5 
consecutive days. In order to avoid the possibility of a time 
discrimination, tr ials were spaced at varying intervals from 
the beginning of each session, v iz. at the 4 th , 5 th , 7 th , 3 r d , 
and 6th minute for each of the f ive sessions, respectively. 
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Phase С: Recovery t ra in ing. 
A 10-min recovery session was given 2-3 hr following each 
shock session, and on each day following aversive training 
unti l each rat had re-attained the pretraining cr i ter ion. The 
number of sessions needed to attain this recovery criterion 
was calculated per rat and per group. Time required for ob­
taining 10 reinforcements dur ing the last session (the 
recovery base line session) was taken as the measure. 
Phase D: Conditioned punishment (CP) training and the 
yoked control procedure. 
Each of the three groups of eight rats was randomly d i ­
vided into two subgroups of equal size: an experimental 
group and a yoked control group. For the experimental rats, 
conditioned punishment was arranged by making the aversive 
CS contingent upon lever pressing; the CS remained on while 
the lever was held down, and went off as soon as it was re­
leased. The rats could obtain water by holding down the 
lever continuously for 5 seconds, as in Phase A. For the con­
trol rats the levers were retracted. Each control rat was 
randomly "yoked" to an experimental rat , so that both re­
ceived exactly the same amount and spacing of the CS and of 
the water presentations (if any) . Conditioned punishment 
(CP) sessions lasted 15 minutes and were given on 6 consec­
utive days. Rats were called "phobic" if they had not 
attained the water reinforcement dur ing any of these 
sessions. Total duration of lever holding over six CP ses­
sions served as the measure. 
Phase E: Suppression testing 
After the six CP sessions, all rats received one 15-min 
"test" session dur ing which the levers were introduced for 
both the experimental and the control rats. During this ses­
sion the CS was disconnected from the lever. The suppres­
sive effect of the CS presentations dur ing Phase D was 
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measured in Phase E by counting the number of reinforce­
ments obtained dur ing this testing phase. 
RESULTS 
A comparison between recovery base line sessions and pre­
training base line sessions as to the amount of time needed 
for obtaining 10 reinforcements showed that recovery was 
complete, for any of the three shock-intensity conditions, as 
revealed by the Wilcoxon's matched-pairs signed-ranks test 
(two-tai led). 
Table 2.1 summarizes the results of the recovery base line 
sessions, and shows the effect of shock intensity upon speed 
of attaining the criterion for recovery. 
It can be seen that recovery of the 5-s lever holding re­
sponse, as measured by the time needed for obtaining 10 re­
inforcements on the last recovery session, was similar for the 
three groups. The number of sessions needed for attaining 
the recovery criterion following eversive training differed 
signif icantly among the three groups, indicating a shock i n ­
tensity effect. The difference between the .5-mA and the 
1-mA group, and the difference between the 1-mA and the 
2-mA group, were both significant (U = 63.5, ρ < . 0 1 , and U 
= 52, ρ < .05, respectively). Statistical pairwise comparisons 
in this experiment were all made by means of a two-tailed 
Mann-Whitney U-test. 
Table 2.2 shows the results obtained dur ing recovery base 
line sessions and CP sessions, for the experimental groups 
only. 
There were no significant differences among the groups in 
the measure taken dur ing recovery base line sessions. Shock 
intensity appeared to have a significant effect on total re­
sponse duration over six CP sessions. Group 2 mA had lower 
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Table 2.1 
Lever holding during recovery base line sessions, and number 
of sessions needed for reaching the criterion of recovery, 
for three levels of shock. (N = 8 for each group.) 
Group 
.5 mA 1 mA 2 mA Kruskal-Wallis H 
Median time (s) 
for obtaining 10 164 175 185 H = 0.92, η.s. 
reinforcements 
Median number 
of sessions 8 15 19.50 H = 17.17, p<.001 
to criterion 
response durations than Group .5 mA (U = 16, ρ < .05), whi­
le neither of these groups differed significantly from the 
1-mA group. 
The results of the testing phase are shown in Table 2.3. 
The six subgroups (two for each of the three shock intensi­
t y conditions) did not di f fer in the measure taken dur ing re­
covery base line sessions. For the yoked control groups, 
shock intensity appeared to be unrelated to the number of re­
inforcements obtained dur ing test ing. For the experimental 
groups, however, a significant shock-intensity effect on re­
sponding was apparent. Rats of the 2-mA group had 
obtained signif icantly less reinforcements than those of the 
.5-mA g r o u p , which, in t u r n , had obtained significantly more 
reinforcements than the experimental rats of the 1-mA group 
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Table 2.2 
Lever holding during recovery base line sessions and during 
six sessions of conditioned punishment (CP), for three levels 
of shock (experimental groups only). (N = 4 for each group.) 
Group 
.5 mA 1 mA 2 mA Kruskal-Wallis H 
Median time (s) 
for o b t a i n i n g 10 164 184 198 H = 1.88, η . s . 
re inforcements 
Median response 
d u r a t i o n (s) over ( 5 0 ) a 17.8 2.2 H = 7.53, p< .05 
s i x CP ses s ions 
Note. The number of non-phobic r a t s in each of t h e t h r e e 
groups was 4, 1, and 0, r e s p e c t i v e l y . 
For t h e non-phobic r a t s , t h e minimum value of 50 (10 
5-s lever holdings) was used for computational purposes . 
(U = 16, ρ < .05, for both comparisons). The difference be­
tween the 2-mA and 1-mA experimental groups was not 
signif icant. The experimental and the yoked group, for 
each of the .5-mA and the 2-mA conditions, differed signif­
icantly from each other (U = 16, ρ <.05, for both 
comparisons). 
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Table 2.3 
Median number of reinforcements obta ined during suppress ion 
t e s t i n g . (N = 4 for each c o n d i t i o n . ) 
Shock i n t e n s i t y 
Group .5 mA 1 mA 2 mA Kruskal-Wallis H 
Experimental 29 12.50 0 H = 8.76, p< .01 
Yoked c o n t r o l 17 9 18.50 H = 4 . 0 1 , η . s . 
DISCUSSION 
A f i r s t differential effect of shock intensity on lever press­
ing in the three conditions was revealed by the varying num­
ber of sessions required for recovery: The higher the level 
of shock intensity used dur ing eversive t r a i n i n g , the more 
sessions were needed dur ing recovery to offset the suppres­
sive effects on lever pressing. As mentioned in Experiment 
1, this suppressive effect might be interpreted as the result 
of fear conditioned to apparatus cues. These results are also 
comparable to those obtained in "conditioned suppression" 
studies, in which it has been shown (a) that a conditioned 
eversive stimulus can have a suppressive effect on behavior, 
irrespective of any past contingency between the behavior 
and the presentation of that stimulus (Estes & Skinner, 
1941), and (b) that the amount of suppression is a monotonie 
function of the shock intensity used (Annau & Kamin, 1961). 
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During conditioned punishment, the experimental groups 
differed in total duration of lever holding - again as a func-
tion of the shock intensity used: the more intense the shock, 
the shorter the durat ion. Because fear of the apparatus cues 
was about equally extinguished among all groups at the end 
of the recovery phase, the suppressive effects on lever hold-
ing must now be interpreted as resulting from the conditioned 
punishment phase rather than being a residue of the aversive 
training phase. 
In the introduction, the question was raised whether the 
results of the CP phase could be interpreted as a form of 
"generalized suppression" resulting from second-order condi-
t ioning of fear to apparatus cues, through their association 
with the tone/l ight compound. This does not appear to be 
the case, however, as evinced by the fact that the noncon-
t ingent presentations of the tone/ l ight CS (in the yoked 
control conditions) had no differential effect on lever press-
ing dur ing suppression test ing, while the contingent CS 
presentations (in the experimental conditions) d id . The di f -
ference is most apparent in the 2-mA condition, in which the 
experimental rats remained phobic, while none of the yoked 
control rats became so. 
Nevertheless, these findings do not rule out "generalized 
suppression" as a factor contr ibut ing to the total effect of 
"conditioned punishment." Discussing "pr imary" punishment, 
Gray (1975) argued that a degree of response suppression in 
punishment may be produced by the pairing of a signal with 
shock and that a fu r ther degree of response suppression may 
be produced by the contingent pairing of the specific re-
sponse with shock. It could well be that conditioned 
punishment is analogous with primary punishment, also in the 
way it produces its effects. There are some clues that gen-
eralized suppression, caused by second-order conditioned 
fear of apparatus cues, might have had some influence on le-
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ver pressing dur ing the CP phase. In the 2-mA condition, 
for instance, the control rat that had responded least in the 
test session was yoked to the experimental rat that had re-
sponded most in the last three sessions of conditioned pun-
ishment. 
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EXPERIMENT 3: A control for the possible effect of 
"pseudo-conditioning" dur ing the classical conditioning 
phase of phobia acquisition 
In Experiment 1, classical conditioning has been shown to 
be a sufficient condition for the subsequent development of 
avoidance behavior dur ing the conditioned punishment phase 
of the experiment.3 The question remains as to whether it is 
also a necessary condition. Theoretically it could be argued, 
for example, that the tone stimulus was aversive by itself, in 
which case it would have acted as an unconditioned punisher 
dur ing the "conditioned punishment" phase. Another possi-
bi l i ty is that repeated exposure to electric shock would have 
produced some change in internal state which, in t u r n , would 
have caused any external stimulus to evoke escape or avoid-
ance reactions when presented in a similar context later on. 
The latter is what is meant by "pseudo-conditioning" (Mackin-
tosh, 1974, p. 27). 
The f i rs t of these two alternatives has been tested out in 
pilot work with the tone and the new tone/ l ight stimulus (de-
scribed in Experiment 2 ) , by administering so-called pre-test 
t r ia ls , without pr ior exposure of the rats to shock. When 
these stimuli were for the f i r s t time presented contingently 
upon lever pressing, the rats' behavior appeared to be sup-
pressed for only a few seconds. 
The second possibil ity can be ruled out by the use of one 
of several control procedures, all involving exposure to the 
DCS (for a review of these control procedures, see Mackin-
'Although the present experiment was carried out in time 
before Experiment 2, i t is reported here for reasons of econo-
my of presentation. 
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tosh, 1974, and McAllister & McAllister, 1971). In the pres-
ent experiment, a backward conditioning control procedure -
generally considered the most str ingent one - will be em-
ployed. 
METHOD 
Subjects 
The subjects were 8 naive, male, Wistar rats, weighing 
220-250 g at the start of the experiment. General conditions 
of housing and deprivation were the same as those described 
in Experiment 2. The subjects were randomly divided into 
two groups of four rats each. 
Apparatus 
The apparatus used was the same as that described in Ex-
periment 2. Br ief ly, it consisted of eight computer-controlled 
Skinner boxes, each containing a retractable lever, a 
speaker, a water reinforcement compartment with a lamp, a 
house lamp, three stimulus lamps, a dipper feeder, and a 
gr id f loor. Each box was enclosed in a sound attenuating 
chamber which had an exhaust blower and a one-way vision 
window. Scrambled electric shock could be administered 
through the floor g r ids . During shock sessions the levers 
were retracted and the reinforcement compartments were cov-
ered with a Plexiglas l id . 
Shock of .5-s duration and 2-mA intensity served as the 
UCS. The CS was a tone/l ight compound stimulus of 1-min 
durat ion. Tone and l ight alternated in .2-s cycles and had 
the same characteristics as those described in the previous 
experiment. 
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Procedure 
Phase A: Pretraining. 
Habituation, dipper training and shaping of the 5-s lever 
holding response were carried out as in Experiment 2. Shap-
ing sessions were continued with all rats unti l they nad all at-
tained the criterion of 10 5-s lever holdings within the f i rs t 5 
minutes of at least one session. 
Phase B: Aversive training and the backward conditioning 
control procedure. 
All rats received four 10-min "shock" sessions of two tr ials 
each, one session on each of 4 consecutive days. For the 
forward conditioning group, each tr ial consisted of the l-min 
presentation of the tone/l ight compound terminating simulta-
neously with offset of the .5-s shock, and followed by a 
l-min period of "no CS and no house l igh t . " The other group 
underwent a backward conditioning procedure, in which f i r s t 
came a l-min period of "no CS and no house l igh t , " cotermi-
nating with offset of the .5-s shock, which was then followed 
by the 1-min presentation of the tone/ l ight compound. The 
two trials were administered in the 4th-7th minute of each 
session; the house light was on dur ing the f i rs t and the last 
3 minutes. 
Phase C: Recovery t ra in ing. 
Recovery sessions took place as in Experiment 2, and were 
continued, per rat , unti l they had re-attained the pretraining 
cr i ter ion. Time for obtaining 10 reinforcements in the last 
session (the recovery base line session) was calculated for 
each rat. 
Phase D: Conditioned punishment t ra in ing. 
All rats were given eight consecutive daily 10-min sessions 
in which they could hold down the lever for 5 seconds in or-
der to obtain the water reward. However, lever pressing 
now produced the aversive CS, which remained on while the 
lever was held down and went off as soon as it was released. 
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Rats were called "phobic," if they had not attained the 5-s 
criterion of lever holding during any of these sessions. 
RESULTS 
Median time for obtaining 10 reinforcements dur ing recov­
ery base line sessions was 186 seconds, and 194 seconds, for 
the forward and backward conditioning group, respectively. 
The difference was not significant (Mann-Whitney, 
two-tai led). The groups differed significantly from each oth­
er in the number of rats that became "phobic" dur ing the 
conditioned punishment phase (Fisher's exact probabil ity 
test, ρ = .04, two-tai led): None of the forward conditioning 
rats had succeeded in obtaining the water reward during any 
of the eight CP sessions, whereas all of the backward condi­
tioning rats (N=4) had done so. Three of the backward 
conditioning rats had reached the criterion within the f i r s t 
session; the fourth had needed a second session. Whenever 
a rat had reached the 5-s cr i ter ion, he went on responding 
without major interrupt ions. 
DISCUSSION 
The results showed that the development of avoidance be­
havior dur ing the conditioned punishment phase could not be 
attr ibuted to "pseudo-conditioning" dur ing the classical con­
dit ioning phase of the experiment. 
Rescorla and Lolordo (1965) and Rescorla (1968) have 
raised the question about the adequacy of using backward 
conditioning as a control for the effect of pseudo-conditioning 
dur ing classical conditioning procedures. They argued that a 
stimulus that predicts the nonoccurrence of the UCS could 
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become an inhibitor of fear. Rescorla, therefore, favored the 
use of a " t ru l y random" procedure. However, McAllister and 
McAllister (1971), in reviewing the l i terature, argued that a 
backward conditioning control group is not necessarily inade-
quate when a small number of tr ials is involved, because in -
hibition of fear would need more tr ials to develop. Such a 
condition has been met in the present experiment. 
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Chapter 3 
EXPERIMENTS ON THE TREATMENT OF PHOBIA 
Abstract 
In Experiment 4, the effectiveness of "f looding" was investi-
gated using the proposed analogue as the underlying model of 
phobia. Flooding consisted of continued short- interval pres-
entations of the original CS, without allowing the animal to 
escape. Th i r ty - two rats, randomly divided into four groups 
of eight rats each, were trained to hold down a lever contin-
uously for 5 seconds in order to obtain a water reward. 
They were then made afraid of a tone/ l ight compound via 
eight Pavlovian conditioning t r ia ls , with shock serving as the 
UCS. After recovery of the lever holding response, condi-
tioned punishment (CP) was arranged by connecting the 
aversive CS with the lever press, so that the CS remained on 
as long as the lever was held down. This resulted in the rats 
becoming "phobic," i .e. not reaching the 5-s lever holding 
cri terion in the course of this phase. The phobic rats were 
then given differential treatment. One group received re-
peated presentations of the CS, with the levers retracted; 
the second group was given the opportunity to respond for 
water, and received no presentations of the CS; the rats of 
the th i rd group were given repeated CS presentations while 
they had the opportunity to lever hold for water; the fourth 
group was a home cage control group. The rats were 
"tested" after each treatment session by being exposed to ex-
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actly the same contingencies as those dur ing CP sessions. 
The results showed no significant differences between each of 
the experimental groups and the control group. One group 
(receiving CS presentations only) differed signif icantly from 
the other two experimental groups and almost signif icantly 
from the control group, in the direction of deterioration. It 
was suggested that the ratio of the number of treatment to 
the number of test sessions was too low to permit significant 
differences to occur between each of the the experimental 
groups and the control group. The unexpected f inding of the 
one experimental group that did almost significantly worse 
than the control group, was interpreted as a possible in -
stance of "sensit ization." 
Experiment 5 was essentially a replication of the previous 
experiment, di f fer ing from it in that the the ratio of the num-
ber of treatment to the number of test sessions was made 
higher. Also, the control rats in this experiment did not re-
main in their home cages but were exposed to the apparatus 
cues ( i .e . the box) for the same time as were the rats of the 
treatment groups. Another difference was that the rats were 
tested on separate days instead of immediately after each 
treatment session. The results indicated a significant t reat-
ment effect, in that each of the three treatment groups did 
better than the control group. An interpretation was given 
for the apparent differences between the results of this and 
the previous experiment. It was concluded that an important 
factor in overcoming the sensitization effect was the amount 
of treatment given relative to the amount of test ing. 
Experiment 6 followed the same general procedure as that of 
the two previous experiments. Its aim was to construct and 
evaluate analogues of treatment methods involving shaping, 
subject-controlled CS exposure, and graded CS presentations 
55 
- procedures which heretofore had received only scant atten-
tion in the animal l i terature. "Shaping" was defined as the 
differential reinforcement of successive approximations to-
wards the 5-s lever holding response, and was part of three 
dif ferent conditions: (a) a condition involving continued ex-
posure to the tone/l ight compound independent of the rats' 
behavior, (b) a condition in which the tone/ l ight compound 
was connected with the lever press, and thus produced by 
the rats' behavior, and (c) a condition like that in (b) but 
which in addition entailed the gradual change of the 
tone/ l ight CS from a lower intensity to its original magnitude 
( " fad ing" ) . A no-treatment "spontaneous remission" control 
group was included, in which the rats received CP sessions 
instead of being treated. Test sessions were also equal to CP 
sessions. The results showed all treatments to be effective 
when compared with the control condition. The contributions 
of shaping, fading, and subject control of the CS were dis-
cussed. 
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EXPERIMENT 4: Animal analogues of "f looding" 
The most widely investigated animal treatment analogue is 
undoubtedly that of "f looding" (Adams & Hughes, 1976). 
Flooding involves forced exposure to the stimuli which the 
organism fears (Baum, 1971). It is assumed that such expo-
sure leads to the reduction of fear and, according to 
two-stage theory of fear and avoidance, to the facilitation of 
avoidance extinction. These expectations have indeed been 
born out in studies using the "active avoidance" paradigm. 
It may be recalled that in these studies, "escape from the CS" 
( i .e . avoidance of the DCS) was used as the dependent va r i -
able (see ch 1). In the conditioned punishment paradigm of 
phobia acquisition presented in the previous chapter, howev-
er, passive "avoidance of the CS" has been taken as the main 
dependent variable. Inasmuch as avoidance of the CS can be 
considered a more valid outcome measure than escape from the 
CS, the question arises whether flooding is also effective with 
this altered paradigm of phobic behavior. 
The present experiment involves four conditions, arranged 
around the presence or absence of the lever, in combination 
with the presence or absence of the tone/ l ight CS. Trad i -
t ionally, conditions involving the original CS have been called 
"f looding. " 
METHOD 
Subjects 
The subjects were 32 naive, male, Wistar rats, weighing 
200-225 g at the start of the experiment. General conditions 
of housing and deprivation were the same as those described 
in Experiment 2, except for the stock room, which was now 
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situated at the other side of the experimental room, and 
which had a temperature of about 25 degrees Celsius ( i . e . 4 
degrees higher than in the previous experiments). This 
change was caused by the (un)availabil i ty of stock rooms at 
that time. The rats were randomly divided into four groups 
of equal size. 
Apparatus 
The apparatus used was the same as that described in Ex-
periment 2. Br ief ly , it consisted of eight computer-controlled 
Skinner boxes, each containing a retractable lever, a 
speaker, a water reinforcement compartment with a lamp, a 
house lamp, three stimulus lamps, and a gr id f loor. A .05-ml 
dipper cup instead of the .1-ml cup, used in the previous 
experiments, was mounted on the dipper arm for presentation 
of the water reward. This change in the magnitude of the 
reward was made in order to be able to increase the number 
of tr ials per session dur ing the pretraining phase of the ex-
periment. Each box was enclosed in a sound attenuating 
chamber, which had an exhaust blower and a one-way vision 
window. Scrambled electric shock could be administered 
through the floor gr ids. During shock sessions, the levers 
were retracted and the reinforcement compartments were cov-
ered with a Plexiglas l id . 
Shock of 1-s duration and 2-mA intensity served as the 
UCS. The CS was a tone/ l ight compound of 10-s durat ion. 
Tone and l ight came on simultaneously and continuously rath-
er than in .2-s cycles as was the case in Experiments 2 and 
3. 
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Procedure 
The procedure consisted of three stages: (a) Induction of 
phobic behavior, (b) differential treatment, and (c) test ing. 
All sessions lasted for 10 minutes, and were given on week-
days only. 
Stage 1: Phobic t ra in ing. 
This training consisted of the same four phases as those 
described in Experiment 2. (a) Pretraining. Training of the 
5-s lever holding response was given as usually, except that 
the maximal number of reinforcements per shaping session 
was now increased from 10 to 20 (parallel to the change of 
dipper cup from .1 to .05 ml). Sessions were continued with 
all rats until they had attained 10 5-s lever holdings within at 
least one session, (b) Aversive t ra in ing. Two sessions were 
given of four Pavlovian conditioning tr ials each. Each tr ia l 
consisted of the presentation of the 10-s tone/ l ight stimulus 
terminating simultaneously with offset of the 1-s shock UCS. 
The interval between the beginning of the session and the 
f i r s t t r i a l , and the intervals between trials were 1, 2, 3, and 
1 minute, respectively. Each shock session was terminated 3 
minutes after the last t r i a l . (c) Recovery t ra in ing. Recov-
ery sessions were equal to pretraining sessions and took 
place on days following aversive training until each of the 
rats had re-attained the pretraining cr i ter ion. Time needed 
for obtaining 10 reinforcements during the last session of re-
covery training ( i .e . the recovery base line session) was 
calculated for each rat. (d) Conditioned punishment (CP) 
t ra in ing. Four 10-min CP sessions were given, one on each 
of 4 consecutive days. These sessions were equal to pre-
tra in ing sessions, except that the tone/l ight compound was 
now connected with lever pressing, in the way described in 
previous experiments. Total response duration over these 
four sessions was taken as the measure. 
Stage 2: Treatment. 
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Each of the four groups of eight rats was randomly as-
signed to one of the following conditions: 
1. Tone/l ight-only (TO): In this condition, the 10-s 
tone/ l ight CS was being repeatedly presented with 2-s inter-
vals between successive presentations, and with the levers 
retracted. 
2. Lever-only (LO): these rats had the opportunity to ob-
tain the water reward by holding down the lever for 5 sec-
onds, in the total absence of the CS. 
3. Tone/l ight + lever (T + L) : here, the CS was being pre-
sented (as in Condition TO) , and the lever was constantly 
available (as in Condition LO). 
4. Home-cage (HC) control: The rats in this condition re-
mained in their home cages instead of being treated, but were 
equally deprived. They received test sessions only. 
Treatment sessions were interspersed with test sessions in 
the manner to be described in Stage 3. 
Stage 3: Test ing. 
"Test" sessions were equal to the conditioned punishment 
(CP) sessions of Stage 1. The f i r s t test ( t ) session took 
place on the day following 2 days of treatment ( T ) . From the 
3rd day on, each test session was followed, 5 minutes later, 
by a treatment session. This last sequence ( tT) was contin-
ued ( T - T - t T - t T - t T - . . .) until all rats of the treatment 
conditions had reached the 5-s lever holding cri terion ( i .e . 
the treatment cr i ter ion) dur ing a single test session. Rats 
that had attained this cri terion were removed from the exper-
iment. 1 In the 5-min periods between test and treatment 
sessions, the phobic rats remained in the boxes, with all 
lFurther experimentation with phobic rats has established 
tha t , once they had obtained the water, they continued lever 
holding without major interrupt ions. 
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l ights off and the levers retracted. Effectiveness of treat­
ment was determined, for each rat, by counting the number 
of test sessions needed for attaining the criterion of treat­
ment. 
RESULTS 
Table 3.1 summarizes the results of the experiment. 
As seen in the table, the four groups were similar with re­
spect to the measures taken before treatment. All rats had 
become phobic. The number of test sessions needed for 
reaching the criterion of treatment differed significantly 
among the four groups 
Table 3.2 shows the results of pairwise comparisons be­
tween groups on the treatment outcome measure. 
The most salient feature of these results was the fai lure of 
the three treatment groups to reach the treatment criterion 
significantly faster than the control group. The opposite was 
almost t rue for Group TO, for which the difference with the 
control group fell just short of significance. Group TO was 
significantly slower than Groups LO and T+L. 
Although Groups LO and T + L did not d i f fer significantly 
from each other in outcome effectiveness, the rats of these 
groups behaved di f ferent ly dur ing the initial treatment ses­
sions. This is derived from the fact that in the second 
treatment session, seven out of eight rats of the LO group 
had already obtained several reinforcements, while none of 
the rats of the TL group had even begun pressing the lever 
(Fisher's exact probabil i ty test, 7/1 vs. 0/8, ρ < . 0 1 , 
two-tai led). 
61 
Table 3.1 
Lever holding durations during recovery base line and condi­
tioned punishment (CP) sessions, and number of test sessions 
needed for reaching the criterion of treatment, for treatment 
and control groups. (N = 8 for each group.) 
Group 
TO LO T+L HC Kruskal-Wallis H 
Median time (s) 
for obtaining 10 216 286 192 207 H = 4.45, η.s. 
reinforcements 
Median response 
duration (s) over 3.5 2.3 2.6 2.9 H = .62, η.s. 
four CP sessions 
Median number of 
test sessions to 18 6.5 6 8.5 H=9.41, p< .05 
•4- · b 
criterion 
TO = Tone/light Only; LO = Lever Only; T+L = Tone/light 
+ Lever; HC = Home Cage 
Test (t) sessions were interspersed with treatment (T) 
sessions according to the sequence T-T-tT-tT-tT-..., 
wherein the hyphen separates experimental days. 
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Table 3.2 
Summary of the results obtained by comparing two groups at a 
time on the number of test sessions needed for reaching the 
criterion of treatment. 
Groups compared Mann-Whitney U p-value (two-tailed) 
ρ < .05 
ρ < .01 
.05 < ρ < .10 
η . s . 
η . s . 
η . s . 
то 
то 
то 
LO 
LO 
T+L 
VS 
VS 
VS 
VS 
VS 
VS 
LO 
T+L 
HC 
T+L 
HG 
HC 
53.00 
60.00 
50.00 
39.00 
32.50 
40.00 
a 
ТО = Tone/l ight Only; L0 = Lever Only; T+L = Tone/l ight 
+ Lever; HC = Home Cage 
DISCUSSION 
Two conspicuous f indings emerged from this experiment. 
F irst ly, none of the treatment conditions yielded a significant 
improvement relative to the control group - a f inding that 
runs opposite to the results obtained in experiments on 
flooding carried out with the "active avoidance" paradigm. 
Second, there is an almost significant difference between the 
TO and the control condition, and a significant difference be­
tween TO and Conditions LO and T*L, in the direction of de­
terioration rather than improvement. 
As to the f i r s t f i n d i n g , the rats of Conditions T*L and LO, 
which were lever pressing dur ing treatment, actually also le-
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ver pressed dur ing test sessions, thereby producing some 
extinction of fear of the CS, i.e. some treatment effect. It 
follows that the differences of these treatment conditions with 
the control condition might have been clouded by the fact 
that the effect of the treatment sessions was too small relative 
to the "treatment" effect of the test sessions, which were 
given in the same manner for all conditions. It is suggested 
that this would not have happened, had the ratio of the num­
ber of treatment by the number of test sessions been higher -
a suggestion which will be taken up in the next experiment. 
As to the second f i n d i n g . Condition TO was the only treat­
ment condition in which the rats had no lever and could not 
obtain water dur ing a treatment session. This could have led 
to less activ ity and less lever pressing dur ing test sessions, 
so that the actual "treatment" effect of these sessions, as de­
scribed above, was diminished. This could part ly account for 
the differences between Condition TO and the Conditions LO 
and T + L , but not for the difference between TO and HC. An 
interpretation of the latter f inding may be sought in the fact 
that TO rats had lever pressed less than the control rats dur­
ing the test sessions, because they had received forced CS 
presentations dur ing treatment, what the control rats had 
not. This would lead to a lesser "treatment" effect of the test 
sessions for Group TO, and thus - in a similar way as ex­
plained above - to the difference between TO and HC. 
The f inding of a treatment condition resulting in deter i­
oration rather than improvement is reminiscent of the phe­
nomenon of "sensitization," as described by Wolpe (Ί958) with 
respect to the treatment of phobias. Sensitization refers to 
the fact that a client becomes more fearful of the CS after ex-
posure(s) to it - an effect opposite to that of 
de-sensitization. It would occur in the course of systematic 
desensitization therapy, when a client is exposed to a hierar­
chical item that is too disturbing to him. Per definition then, 
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sensitization may hold for f looding, too. Frequent mention has 
been made of this phenomenon (e .g . Marks, 1978), but it 
has not been satisfactorily explained, nor has it been reliably 
produced in behavioral treatment analogues. The present an-
alogue seems to open up the possibil ity of modeling the phe-
nomenon of sensitization in the animal laboratory for fu r ther 
investigation of the variables affecting its occurrence. 
65 
EXPERIMENT 5: Flooding: A replication of Experiment 4, 
using a dif ferent ratio of the number of treatment to the 
number of test sessions 
Animal experimenters investigating flooding invariably ex-
pose the animal to one or more flooding sessions, then follow 
that with extinction test ing, and stop (Baum, 1970). Such is 
not, however, a valid reproduction of the human situation, 
in which treatment sessions alternate with "test" sessions in 
real l i fe. In Experiment 4, such an alternation has been in-
troduced. This took the form of the sequence 
T - T - t T - t T - t T . . . , wherein "T" stood for treatment session, 
" t " for test session, and " - " for separating consecutive ex-
perimental days. The results showed that the treatment 
conditions were not more effective than a no-treatment control 
group. It was suggested that there were too few treatment 
sessions relative to the number of test sessions. Therefore, 
Experiment 4 will be replicated with a varied sequence 
T - T - T - T - t - T - T - t - T - T - t . . . , which essentially doubles the ra-
tio of the number of treatment to the number of test sessions 
in comparison with the sequence used in the previous exper-
iment. The conditions were the same as those used in 
Experiment 4, except for the no-treatment control condition, 
which this time consisted of placing the rats in the boxes in -
stead of leaving them in their home cages. 
METHOD 
Sub/ect5 
The subjects were 32 naive, male, Wistar rats, weighing 
180-200 g at the start of the experiment. General conditions 
of housing and deprivation were the same as those of the 
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previous experiment, except that the temperature of the 
stock room - the same room again as that used in Experiments 
2 and 3 - was 21 degrees Celsius. The rats were randomly d i -
vided into four groups of eight rats each. 
Apparatus 
The apparatus was the same as that used in the previous 
experiment. Br ief ly , i t consisted of eight 
computer-controlled Skinner boxes, each containing a re-
tractable lever, a speaker, a water reinforcement compart-
ment with a lamp, a house lamp, three stimulus lamps, a 
dipper feeder, and a gr id f loor. Each box was enclosed in a 
sound attenuating chamber which had an exhaust blower and 
a one-way vision window. Scrambled electric shock could be 
administered through the floor gr ids. During shock sessions 
the levers were retracted and the reinforcement compartments 
covered with a Plexiglas l id . 
Shock of 1-s duration and 2-mA intensity served as the 
DCS. The CS was the same tone/ l ight compound of 10-s du -
ration as that used in the previous experiment. 
Procedure 
The procedure consisted of three stages: (a) induction of 
phobic behavior, (b) differential treatment, and (c) test ing. 
Stage 1: Phobic t ra in ing. 
This stage consisted of the same four phases as those de-
scribed in Experiment 4. (a) Pretraining. Training of the 
5-s lever holding response was given exactly as in the prev i -
ous experiment. Sessions were continued with all rats unti l 
they had attained the criterion of 10 5-s lever holdings within 
at least one session, (b) Aversive t ra in ing. Two sessions of 
four Pavlovian conditioning trials each were given. Each t r ia l 
consisted of the presentation of the 10-s tone/ l ight stimulus 
terminating simultaneously with offset of the 1-s shock UCS. 
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The interval preceding the f i rs t t r i a l , and the intervals be-
tween t r ia ls , were 1, 2, 3, and 1 minute, respectively. Each 
shock session was ended 3 minutes after the last t r i a l , (c) 
Recovery t ra in ing. Recovery sessions took place on days 
following aversive t ra in ing, and were continued unti l each rat 
had re-attained the pretraining cr i ter ion. Time needed for 
obtaining 10 reinforcements in the last session served as the 
measure. (d) Conditioned punishment (CP) t ra in ing. Two 
10-min CP sessions were given, one on each of 2 consecutive 
days. These sessions were equal to pretraining sessions, ex-
cept that the CS was now connected with lever pressing in 
the manner described in the previous experiments. Total re-
sponse duration over these two sessions was taken as the 
measure. A rat was called "phobic" ¡f he did not attain the 
5-s lever holding criterion dur ing this CP phase. 
Stage 2: Treatment. 
Each of the four groups of eight rats was randomly as-
signed to one of the following conditions: 
1. Tone/ l ight-only (TO): In this condition, the tone/ l ight 
CS was repeatedly presented throughout the session, with 
2-s intervals between successive presentations, and with the 
levers retracted. 
2. Lever-only (LO): These rats had the opportunity to re-
spond for water by keeping down the lever continuously for 5 
seconds, in the absence of the CS. 
3. Tone/ l ight + lever (T + L ) : The rats in this condition 
were repeatedly exposed to the tone/ l ight CS (as in Condition 
TO) , and had the opportunity to respond for water (as in 
Condition LO). 
4. No-treatment control (NTC): The rats of this group 
were placed in the boxes with the house l ight on, but in the 
absence of both the lever and tone/ l ight presentations. They 
were equally water deprived. 
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Treatment sessions were interspersed with test sessions in 
the manner to be described in Stage 3. All sessions lasted 10 
minutes and were given on separate days. At the end of each 
of the f i r s t four treatment sessions, the number of fecal bo-
luses was counted per rat. 
Stage 3: Test ing. 
"Test" sessions were equal to the conditioned punishment 
sessions of Stage 1. The f i rs t test ( t ) session took place af-
ter four consecutive treatment (T) sessions. These were fo l -
lowed by two treatment sessions and a test session ( T - T - t ) , 
whereupon this last sequence was continued 
( T - T - T - T - t - T - T - t - T - T - t . . . ) unti l all rats of the treatment 
groups had reached the 5-s holding cri terion (to be called the 
treatment cr i ter ion) dur ing a single test session. Rats that 
had attained this criterion were removed from the experiment. 
Effectiveness of treatment, for each rat , was measured by 
counting the number of test sessions needed for reaching the 
treatment cr i ter ion. 
RESULTS 
Table 3.3 summarizes the results of the experiment. 
As seen in the table, the four groups were similar with re-
spect to the two measures taken before treatment. All rats 
had become phobic. The number of test sessions needed for 
reaching the treatment criterion differed signif icantly among 
the groups. Of the control group only one rat had reached 
the criterion in the course of a total of 10 test sessions. 
Table 3.4 shows the results obtained by comparing all pairs 
of groups on the treatment outcome measure. 
It may be seen that the differences between each of the 
treatment groups and the control group indicate a significant 
treatment effect. Among treatment conditions. Group LO 
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Table 3.3 
Lever holding durations during recovery base line and condi­
tioned punishment (CP) sessions, and number of test sessions 
needed for reaching the criterion of treatment, for treatment 
and control groups. (N = 8 for each group.) 
Group 
TO LO T+L NTC Kruskal-Wallis H 
Median time (s) 
for obtaining 10 176 200 204 166 H = 2.39, η.s. 
reinforcements 
Median response 
duration (s) over 1.10 .60 1.10 .40 H = 1.69, n.s. 
two CP sessions 
Median number of 
test sessions to 2 7.5 1.5 (10)c H=21.63, ρ <.001 
criterion 
TO = Tone/light Only; LO = Lever Only; T+L = Tone/light 
+ Lever; NTC = No-Treatment Control. 
Test (t) sessions were interspersed with treatment (T) 
sessions, according to the sequence T-T-T-T-t-T-T-t-T-T-t..., 
wherein the hyphen separates experimental days. 
c
 This value has been determined by taking the maximum 
number of test sessions needed for the slowest rat of 
the treatment groups to reach the treatment criterion. 
proved to be slower in reaching the criterion of treatment 
than both the Groups TO and T + L (see Table 3.3). The latter 
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Table 3.4 
Summary of the results obtained by comparing two groups at a 
time on the number of test sessions needed for reaching the 
criterion of treatment. 
Groups compared Mann-Whitney U p-value (two-tailed) 
TO 
TO 
TO 
LO 
LO 
T+L 
vs 
VS 
VS 
VS 
VS 
VS 
LO 
T+L 
NTC 
T+L 
NTC 
NTC 
57.00 
40.00 
64.00 
58.00 
56.00 
64.00 
Ρ 
η. 
Ρ 
Ρ 
Ρ 
Ρ 
= 
< 
s. 
< 
< 
< 
< 
.01 
.001 
.01 
.01 
.001 
Tone/light a TO = Tone/light Only; LO = Lever Only; T+L 
+ Lever; NTC = No-Treatment Control. 
two groups did not di f fer significantly from each other. 
A closer inspection of the treatment sessions, for the two 
conditions in which a lever was available ( i . e . LO and T+L), 
revealed that on the 2nd day of treatment all LO rats, except 
one, had begun pressing the lever or had already reached 
the 5-s criterion 1 to 22 times, whereas none of the rats of 
Group T + L had done so. The difference between these two 
groups in the number of rats that had begun lever pressing 
dur ing the second treatment session was significant (Fisher's 
exact probabil ity test, 8/0 vs. 1/7, ρ < . 0 1 , two-tai led), de­
monstrating the highly suppressive effect of CS presentations 
on lever pressing, in Condition T+L. The rats of Group T + L 
also started responding, but not unti l the t h i r d treatment 
session. 
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The number of fecal boluses excreted dur ing the f i r s t four 
treatment/control sessions was much alike for Groups TO and 
T + L (60 and 82, respectively). Data of these two conditions 
were therefore pooled, and given the name of "CS" conditions 
(because both conditions had exposure to the CS in common). 
Similarly, the data of Conditions LO and NTC (1 and 6 bo-
luses, respectively) were pooled, and named "no-CS" 
conditions (because they both shared the absence of the CS). 
The ratio of the number of boluses in the CS conditions to 
that in the no-CS conditions was thus about 20 :1 , on a total 
number of 149 boluses. The number of boluses, for each 
group, went rapidly down from the f i rs t session onwards. 
Pooling the data of all groups, the total number of boluses on 
the f i r s t , second, t h i r d , and four th treatment/control session 
was 85, 4 1 , 14, and 9, respectively. After the fourth t reat-
ment/control session the number of boluses excreted was 
mostly zero. 
DISCUSSION 
In the introduction of Experiments 4 and 5, the question 
was raised as to the effectiveness of flooding within the con-
text of the proposed analogue of phobia. The answer here is 
clearly in the affirmative. More specifically, i t turned out 
that passive avoidance behavior could be diminished by re-
peatedly presenting the CS (as in TO) , by giving rats the 
opportunity to lever press and thus to be reinforced for emit* 
t ing antagonistic behavior (as in LO ) , or by doing both (as 
in T + L ) . 
There were no significant differences found between Condi-
tions TO and T + L. Apparently, the availability of the lever 
did not add to the effect of presentations of the CS alone. 
While Condition LO was in itself more effective in diminishing 
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passive avoidance behavior than the control condit ion, it was 
less effective than Conditions TO and T + L . It may be con-
cluded that CS presentations and the opportunity of lever 
pressing were both important determiners of outcome, with 
exposure to the CS being the more important factor. 
Groups TO and T + L evinced a high degree of autonomic ac-
t i v i t y in the f i rs t four treatment sessions, as measured by 
the number of fecal boluses. The latter is often considered 
an index of the amount of fear of the CS (e .g . Gale, Sturm-
fels, & Gale, 1966). Although these two flooding conditions 
were obviously most successful in eliminating phobic 
behavior, they could be said to demand a high price in terms 
of "emotional load" (Bandura, 1969). In Experiment 6, an 
equally effective though less "demanding" treatment analogue 
will be presented. 
The gradual reduction in the number of boluses from treat-
ment Session 1 onwards - reflecting a corresponding diminish-
ing of fear - was accompanied by renewed lever pressing, 
i .e. by a reduction of passive avoidance behavior. This 
seems to be in accord with two-stage theory of fear and 
avoidance, which is applicable to "active" and "passive" 
avoidance behavior as well (Mowrer, 1960, p.32). 
The rats of Group LO showed more rapid extinction of 
avoidance behavior than the control rats, without, however, 
having been exposed to the CS during treatment sessions. 
Total CS exposure times, obtained during CP and test ses-
sions, before the LO rats had reached the cr i ter ion, was 
10-101 seconds (median = 49). (Total amount of CS exposure 
for these rats was 40 to 50 times less than that of the rats of 
Groups TO and T + L . ) It is unlikely that, for the LO rats, 
fear of the CS was totally dissipated when they reached the 
treatment cr i ter ion. In this regard, complete extinction of 
fear of the CS does not seem to be a necessary condition for 
improvement. This lack of parallelism between fear and 
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avoidance ¡s not surpr is ing, when seen in the l ight of a con-
f l ic t conceptualization of phobia: Merely strengthening 
approach behavior, as in Condition LO, may render it prepo-
tent over avoidance, despite the momentary presence of fear 
(see also ch 4) . 
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EXPERIMENT 6: Animal treatment analogues involving 
shaping, subject-controlled CS exposure, and graded 
CS presentations 
In the treatment analogues of flooding presented thus far , 
the experimenter's program was "st imulus-oriented," i .e. it 
was mainly concerned with presenting to the rats 
fear-relevant stimuli for extinction, irrespective of their be-
havior. Exposure to the CS was not under the control of the 
rats. 
Krasner (1969) called the therapist a "reinforcement ma-
chine." By this he meant that the therapist is a shaper of 
behavior, i .e. that he actively selects what to attend to and 
what to ignore, now positively reinforcing this class of behav-
ior, then another. In the case of a phobic cl ient, the thera-
pist may shape behavior of confronting the phobic stimuli, in 
their ful l intensity or hierarchically ordered from least to 
most fear-el ic i t ing. The therapist's program in this case is 
mainly "behavior-or iented," and exposure to the fear-el ici t ing 
stimuli is "subject-control led." 
In the present experiment, analogues have been con-
structed to simulate commonly used strategies such as those 
described above. "Shaping" was part of three dif ferent 
treatment conditions, and consisted of dif ferential ly reinforc-
ing (with dipper presentations) closer approximations to the 
target response of 5-s lever holding. In the f i rs t condit ion, 
shaping was combined with noncontingent and continuous 
presentations of the tone/l ight CS. Shaping in the second 
condition was carried out in conjunction with ful l presenta-
tions of the CS, which were now produced by the rats' 
behavior. The th i rd condition was equal to the second, ex-
cept that the CSs came now on in gradations rather than 
fu l l . The T+L flooding condition of the previous experiment 
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was included as a base of comparison. Finally, a "spontane-
ous remission" control group was added. In this condition, 
the rats were exposed to the conflict situation instead of be-
ing left in their home cages (as in Experiment 4 ) , or of being 
only exposed to apparatus cues (as in Experiment 5) . 
METHOD 
Subjects 
The subjects were 40 naive, male, Wistar rats, weighing 
180-200 g at the start of the experiment. General conditions 
of housing and deprivation were the same as those of the 
previous experiment. The rats were randomly divided into 
f ive groups of eight rats each. 
Apparatus 
The apparatus was the same as that used in Experiment 5. 
Br ief ly , it consisted of eight computer-controlled Skinner 
boxes, each containing a retractable lever, a speaker, a wa-
ter reinforcement compartment with a lamp, a house lamp, 
three stimulus lamps, a dipper feeder, and a gr id floor. 
Each box was enclosed in a sound attenuating chamber which 
had an exhaust blower and a one-way vision window. Scram-
bled electric shock could be administered through the floor 
gr ids. During shock sessions the levers were retracted and 
the reinforcement compartments were covered with a Plexiglas 
l id . 
Shock of 1-s duration and 2-mA intensity served as the 
UCS. The CS was the same tone/l ight compound of 10-s dura-
tion as that used in the previous experiments. An attenuator 
(HP, Type 350D) was used for arranging a hierarchy of tone 
intensities in steps of 2 dB. Attenuator settings went from 
55 to 35 dB. At Level 1 (attenuator set at 55 dB ) , the rats 
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did not visibly react to the tone. At Level 2 (attenuator set 
at 53 dB) , a slight reaction was observed in most of the rats. 
With the attenuator set at 35 dB (Level 11), the tone reached 
its original intensity. Pilot work had shown that the l ight 
component of the CS compound, when presented alone, did 
not evoke a significant reaction in phobic rats. It was, 
therefore, not made gradual. 
Procedure 
Except for the treatment operations, the general procedure 
was similar to that described in the previous experiment: 
Stage 1: Phobic t ra in ing. 
This stage consisted of four phases, (a) Pretraining. 
Training of the 5-s lever holding response was continued with 
all rats unti l each of them had attained the shaping criterion 
of 10 5-s lever holdings within at least one session, (b) Av-
ersive t ra in ing was conducted in two sessions of four Pavlovi-
an conditioning tr ials each. Each tr ial consisted of the 
presentation of the 10-sec tone/ l ight compound terminating 
simultaneously with offset of the 1-s shock UCS. The inter-
val preceding the f i rs t t r i a l , and the intervals between t r ia ls , 
were 1, 2, 3, and 1 minute, respectively. Three minutes af-
ter termination of the last t r i a l , the session was ended, (c) 
Recovery training took place on days following aversive t ra in -
ing, unti l each rat had re-attained the pretraining shaping 
cr i ter ion. Time needed for obtaining 10 reinforcements dur-
ing the last session of each rat served as the measure, (d) 
Conditioned punishment (CP) training was given on 2 consec-
utive days. CP sessions were equal to the pretraining 
sessions, except that the CS was now connected with lever 
pressing, in the manner described in previous experiments. 
Total response duration over these two sessions was taken as 
the measure. 
Stage 2: Treatment. 
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Each of the f ive groups of eight rats was randomly assigned 
to one of the following conditions: 
1. Flooding (FL) : In this condition, the tone/ l ight CS was 
repeatedly presented throughout the sessions, with 2-s paus-
es between presentations. In addit ion, the rats had the op-
portuni ty to obtain the water reward by holding down the 
lever dur ing at least 5 seconds. This condition was identical 
to Condition T+L of the previous experiment. 
2. Flooding + shaping (FL+SH): This condition was equal to 
Condition FL, except that, in addit ion, successive approxi-
mations to the 5-s lever holding response were being di f fer-
entially reinforced. This was done manually, by two 
experimenters, each of them observing and reinforcing the 
behavior of one rat at a time. A minimum of 15 and a maxi-
mum of 20 reinforcements were allowed per session. On 
occasions, when a rat was not moving at a l l , reinforcers were 
given as prompts. 
3. Reinforced testing (RT) : This condition was like Condi-
tion FL+SH, except that the CS was now behaviorally pro-
duced instead of being continuously presented throughout the 
session. 
4. Graduated reinforced testing (CRT): Whereas the CS in 
Condition RT was of ful l intensity, the tone in condition CRT 
was made to proceed along a hierarchy from least to more au-
dible tone in 10 steps of 2 dB. Shaping was given in the 
manner described in Condition FL+SH. Each step higher in 
the hierarchy was made dependent upon the successful com-
pletion of the lower step, that is, the experimenter moved on 
to a higher- intensity tone only if the rat had depressed the 
lever for 5 seconds and had licked the water. Treatment for 
each rat was continued from one session to the next, uniform-
ly start ing one hierarchy step below the one successfully 
completed in the previous session. 
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5. Spontaneous remission control (SRC): These rats were 
exposed to the same conflict situation as that in CP sessions. 
Treatment sessions were interspersed with test sessions in 
the manner to be described in Stage 3. All sessions lasted 10 
minutes and were given on separate days. Three "process" 
measures were taken dur ing treatment and will be described 
in the next section. 
Stage 3: Test ing. 
"Test" sessions were equal to the CP sessions of Stage 1. 
The f i rs t test (t) session took place after four consecutive 
treatment (T) sessions. These were followed by two t reat-
ment sessions and a test session ( T - T - t ) , whereupon this last 
sequence was continued ( T - T - T - T - t - T - T - t - T - T - t - . . . ) unti l 
all rats of the treatment groups had reached the treatment 
cr i ter ion, which consisted of at least one reinforcement dur -
ing a single test session. Efficacy of treatment, for each rat , 
was measured by counting the number of test sessions needed 
for reaching the treatment cr i ter ion. 
RESULTS 
Table 3.5 summarizes the results of the experiment. 
As seen in the table, the five groups were similar with re-
spect to the pre-treatment measures. The number of test ses-
sions needed for reaching the criterion of treatment differed 
signif icantly among the groups. All rats had become phobic. 
Table 3.6 shows the results of pairwise comparisons be-
tween groups on the treatment outcome measure. 
It may be seen that significant differences were found be-
tween each treatment group and the control group, but none 
between treatment groups. 
Additional analyses were performed in order to compare in 
more detail the behavior of the rats of the dif ferent treatment 
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Table 3.5 
Lever holding durations during recovery base line and condi­
tioned punishment (CP) sessions, and number of test sessions 
needed for reaching the criterion of treatment, for treatment 
and control groups. (N = 8 for each group.) 
Group 
Kruskal-
FL FL+SH RT GRT SRC Wallis H 
Median time (s) 
for obtaining 10 378 258 326 353 256 H=2.02, n.s. 
reinforcements 
Median response 
duration (s) over .50 1.00 1.60 1.70 .60 H=3.71, n.s. 
two CP sessions 
Median number of 
test sessions to 3 2 2.5 2 (7) H = 14.67, 
criterion ρ < .01 
a
 FL = Flooding; FL+SH = Flooding + Shaping; RT = Reinforced 
Testing; GRT = Graduated Reinforced Testing; SRC = Spontaneous 
Remission Control. 
Only three rats of the SRC group had attained the treat­
ment criterion by the time the experiment was terminated. 
In order to permit statistical calculations, it was 
decided to substitute for the unavailable data the number 
of sessions needed by the slowest rat of the treatment 
groups. 
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Table 3.6 
Summary of t h e r e s u l t s obtained by comparing two groups a t a 
time on t h e number of t e s t se s s ions needed for reaching t h e 
c r i t e r i o n of t r e a t m e n t . 
Groups compared Mann-Whitney U p-value ( t w o - t a i l e d ) 
FL vs 
FL vs 
FL vs 
FL vs 
FL+SH 
FL+SH 
FL+SH 
RT vs 
RT vs 
FL+SH 
RT 
GRT 
SRC 
vs RT 
vs GRT 
vs SRC 
GRT 
SRC 
GRT vs SRC 
32.50 
33.50 
43.00 
59.00 
32.00 
49.00 
57.50 
44.00 
54.50 
61.00 
η.s. 
η.s. 
η.s. 
Ρ < 
η.s. 
η.s. 
Ρ < 
η.s. 
Ρ < 
Ρ < 
.01 
.01 
.05 
.01 
FL = Flooding; FL+SH = Flooding + Shaping; RT = Reinforced 
T e s t i n g ; GRT = Graduated Reinforced T e s t i n g ; SRC = Spontan­
eous Remission C o n t r o l . 
conditions. For that purpose, three "process" measures were 
calculated with the data of all treatment sessions that came 
prior to the test session in which a rat reached the treatment 
cr i ter ion. These measures were: (1) total frequency of lever 
pressing, whereby each lever press counted for one, i r r e ­
spective of its durat ion, (2) total duration of lever holding, 
whereby duration was calculated irrespective of frequency, 
and (3) mean duration per lever press, which, in fact, was 
the result of div iding the value of the second measure by that 
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of the first. The results of these computations are shown in 
Table 3.7. 
Table 3.7 
Three "process" measures taken during treatment, for the four 
treatment groups. (N = 8 for each group.) 
Group 
Kruskal-
FL FL+SH RT GRT Wallis H 
Median total 
frequency of 47 52 93 145 H=10.88,p<.02 
lever pressing 
Median total 
duration (s) 107 95 91 338 H=10.98,p<.02 
of lever pressing 
Median of the 
mean dura t ions (s) 2.05 2.12 .87 2.17 H=13.35,p<.01 
per lever press 
a
 FL = Flooding; FL+SH = Flooding + Shaping; RT = Reinforced 
Tes t i ng ; GRT = Graduated Reinforced Tes t ing . 
Kruskal-Wallis analysis of variance revealed significant di f-
ferences among the groups, in each of the three process mea-
sures. 
The results of the pairwise comparisons are shown in Table 
3.8. 
As seen in the table, there are no significant differences, 
in any of the three process measures, between Groups FL and 
FL+SH. Group GRT significantly differed from Groups FL 
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Table 3.8 
Probabilities associated with different U-values 
(Mann-Whitney, two- tailed), for pairwise comparisons among 
four groups, on three "process" measures taken during treat-
. a 
ment. 
FL FL+SH RT GRT 
FL 
FL+SH 
34.50 
34 
35 
RT 
47 
34 
56 ** 
46 
35 
56 ** 
60 
62 
43 
56 
54 
39 
44 
56 
64 
*** 
•iríeirk 
** 
* 
** 
V f * * * 
GRT 
The top number of each group of three numbers refers to 
total frequency of lever pressing, the middle number to 
total duration (s) of lever pressing, and the lower num-
ber to mean duration (s) per lever press. 
-ρ < .05; **p < .01; ***p < .005; ****p < .001 
and FL+SH, in both frequency and duration of lever 
pressing. (Table 3.7 shows the values of the GRT group to 
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be higher than those of the other two groups.) Another f i nd -
ing pertains to the differences in mean lever press duration 
between the RT group and all other groups. (The values of 
Group RT are below those of Groups FL, FL+SH, and GRT, 
as Table 3.7 shows.) Finally, Group GRT had a signif icantly 
higher mean duration time per lever press than Group RT. 
DISCUSSION 
All treatments appeared to be highly effective relative to 
the spontaneous remission control group - a control condition 
that closely resembles the contingencies in the real life of the 
phobic person, who finds himself cast into the conflict of all 
or not doing a specified response. 
The discussion will fur ther concentrate on the three t reat-
ment components mentioned in the t i t le of this experiment. 
First will be discussed the contribution of "shaping" to the 
treatment of phobic avoidance behavior. 
A comparison between Groups RT and SRC showed shaping 
to be an effective treatment component when the ful l CS was 
connected with lever pressing. The present set-up did not 
allow to determine whether this effect was due to operant re-
inforcement, or to the mere association of the CS with water 
("classical countercondit ioning"). 
Shaping was also part of the FL+SH treatment condition. 
Behavioral observations had shown that dr ink ing was sup-
pressed dur ing the initial treatment sessions, apparently be-
cause of the accompanying massive CS presentations. It is 
not surpr is ing, therefore, that shaping in Condition FL+SH 
did not signif icantly add to the treatment effect of Condition 
FL, nor that there were no significant differences between 
these two conditions in any of the three process measures 
taken. 
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The contribution of shaping to the outcome of treatment in 
Group GRT is not clear, since it can not be separated from 
that of the hierarchical presentation of the CS, which by i t -
self could have been responsible for the treatment effect. 
The difference between ful l versus graded CS exposure can 
best be evaluated by comparing the results of Group RT with 
those of Group GRT. While there were no outcome di f fer-
ences between these two groups in the number of test ses-
sions needed for reaching the treatment cr i ter ion, the two 
groups did di f fer in two treatment process measures, namely, 
total duration and mean duration of lever pressing, both be-
ing higher for the GRT condition. It may be suggested that 
the hierarchical presentation of the CS had allowed the GRT 
rats to make progress more smoothly, with a lesser degree of 
"emotional load," than was the case for the RT rats, who 
were confronted with the ful l-blown CS. 
Another difference between groups was that pertaining to 
the placement of CS exposure under the control of the 
subject, as in Conditions RT and GRT, in contrast to the si t -
uation wherein exposure to the CS was experimenter con-
t ro l led, as in Conditions FL and FL+SH. This difference 
appeared to be unrelated to outcome, as measured by the 
number of test sessions to cr i ter ion. However, in comparing 
the process measures of Group RT (subject control led, fu l l 
CS exposure, shaping) with those of Group FL+SH (exper-
imenter controlled, ful l CS exposure, shaping), differences 
were found in the th i rd process measure, namely, mean lever 
press durat ion, which was signif icantly shorter for RT rats. 
In other words, the RT rats having control over the fu l l CS, 
produced short-duration responses, which reflect well the 
ongoing conflict between "holding the lever" (reinforced in 
shaping) and "not holding the lever" (reinforced by the re-
duction of conditioned aversive stimulation). FL+SH rats, on 
the contrary, having no control over the CS, started lever 
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pressing later - probably after the massive CS presentations 
had diminished the aversiveness of the CS - but went on more 
smoothly than the rats of Group RT. 
Conditions FL and CRT differed from each other in each of 
the three following dimensions: (a) subject versus exper-
imenter controlled CS exposure, (b) ful l versus graded CS 
presentation, and (c) shaping versus no shaping. As to out-
come, both conditions were effective relative to the control 
group. They only dif fered from each other in two process 
measures taken dur ing treatment, namely total frequency and 
total duration of lever pressing, which were both signif icant-
ly higher for the CRT condition. It may be suggested that 
the CRT rats were behaviorally more active than the FL rats, 
who had the same opportunity to respond, but whose behav-
ior was init ial ly inhibi ted, seemingly because of the massive 
presentations of the CS. 
In conclusion, the results emphasized the relative impor-
tance of the di f ferent treatment components: (a) Shaping 
was effective under some conditions (cf RT versus SRC) but 
superfluous under others (cf FL+SH versus FL), (b) Subject 
controlled exposure was effective, when the CS was graded 
or ful l and when combined with shaping (cf CRT and RT), 
but not when the CS was ful l and no shaping was used (cf 
SRC), (c) Full versus graded CS presentations made no dif-
ference when CS exposure was subject controlled and 
combined with shaping (cf RT versus CRT). 
Al though no outcome d i f ferences were found among the 
treatment procedures, some important differences had re-
vealed themselves in the process measures taken dur ing 
treatment. In summary, the CRT procedure seemed to be the 
most optimal form of treatment in terms of smoothness, activ-
i t y , and "emotional load" involved. This graduated 
reinforced testing method comes very close, in clinical prac-
t ice, to treatment techniques such as "graduated prolonged 
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exposure" (D'Zuri l la, Wilson, & Nelson, 1973), "reinforced 
practice" (Callahan & Leitenberg, 1970), "desensitization in 
v ivo" (Kelley, 1976), or " fading" (Ost, 1978) - techn iques in 
which the therapist carefully watches the behavior of his c l i -
ent and individually tailors his interventions accordingly. 
These and other similarities with human procedures will be 
fur ther elaborated upon in the next chapter. 
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Chapter 4 
GENERAL DISCUSSION 
The central aim of this chapter is to demonstrate the simi-
larities and differences between, on the one hand, the con-
tingencies and the behaviors modeled in the animal 
laboratory, and, on the other hand, those encountered in 
human phobias. The discussion will be organized around the 
same two headings as those used in presenting the exper-
iments: (a) acquisition and maintenance of phobic behaviors, 
and (b) their elimination. Under the former will be discussed 
the role of confl ict, the phenomenon of incubation, alterna-
tives to shock, and the long-term maintenance of phobias. 
The section on treatment will start with a description of be-
havior- versus stimulus-oriented approaches; then come 
topics such as dissociation, sensitization, and subject control 
of the CS; and, f inal ly , a bird's-eye view of the major mech-
anisms involved, with a link to a self-control 
conceptualization of the treatment process. Implications of 
the present study for theory, fur ther research, and practice 
wi l l be po in ted out when deal ing w i th the var ious issues. 
Functional Val idi ty of the Animal Anologue of Phobia Acquisi-
tion and Maintenance 
The term "functional val id i ty" (Kramer & de Smit, 1979) is 
used to refer to the extent to which the analogue reflects re-
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al i ty, not with regard to an underlying s t ructure, but with 
regard to the relationships between behavior and its environ-
ment. 
Conflict 
The role of conflict in the development of fears and phobias 
has been controversial. In 1943, Masserman took the position 
that conflict played a crucial role in the acquisition of neurot-
ic states in which anxiety was a prominent feature (such as 
phobias). In his experiments with cats, he produced "exper-
imental neurosis" by directing blasts of air at the animals as 
they began to eat. Reacting against Masserman's contention, 
Wolpe (1952a) demonstrated that the confrontation with two 
conflicting motives was not a necessary condition for elicit ing 
the same symptomatology; that is, he obtained the same form 
of neurotic behavior (anxiety) by shocking his cats, in the 
absence of food. His results were later corroborated by the 
research of Smart (1965). 
Two decades later. Costello asserted that "the types of 
conditioned avoidance responses that have been regarded by 
behavior therapists as providing adequate experimental ana-
logues of phobic behavior are dissimilar to such behaviors be-
cause . . . they do not involve a conflict with approach 
behaviors, and such a conflict appears to be characteristic of 
clinical phobias" (Costello, 1970, p. 252). Again, Wolpe fel t 
attacked, and a debate ensued (Costello, 1970; Wolpe, 1971; 
Costello, 1971; Powel & Lumia, 1971) in which he essentially 
reiterated his previous objections. He considered a conflict 
conceptualization typical of psychoanalytic theorizing ( e . g . 
Oedipal conf l icts) , and incompatible with a behavioristic for-
mulation of phobias. 
Another look at this problem has been taken by Hayes 
(1976, Note 1), who distinguished between (a) a causal and 
(b) a definitional role of conflict. In the former, a conflict 
89 
between avoidance and approach responses is seen to precipi-
tate or cause phobic anxiety. It is such a use of conflict as a 
causal explanation for anxiety - historically associated with 
psychodynamic theories - which Wolpe reacted against in the 
f i rs t place. However, Wolpe (1971) also denied the role of 
conflict in phobias in a ""definitional" sense. The latter re-
fers to a definition of phobia in terms of two conflicting con-
tingencies, approach and avoidance, with regard to the same 
response. For example, dr iv ing a car, in the case of a car 
phobia, produces punishment although it may at the same time 
lead to reward. In the experiments reported in this disserta-
t ion, reward and punishment have similarly been programmed 
with regard to lever pressing. The proposed analogue, in 
which the rats avoided the lever despite a strong tendency to 
lever press for water, is compatible with a "dual component 
model of phobic behavior," as described by Hayes (1976) to 
indicate the believed presence, in a definitional sense, of 
avoidance behavior and approach contingencies in human 
phobias. 
Incubation 
The phenomenon of incubation takes a central place in 
the conditioning theory of phobias proposed by Eysenck 
(1968, 1976, 1979). Clinically, incubation refers to the c l i -
ents' reports of an increase in phobic behaviors despite the 
fact that the object of the fear is repeatedly met without un-
conditioned aversive consequences (Eysenck, 1977). 
Experimentally, it is defined as "an increment of CR [fear] 
lThe term " incuba t ion" has a l so been used to r e f e r t o an i n -
crease of fear over time in the absence of the admin i s t r a t ion 
of unre inforced CS 's . The l i t e r a t u r e on t h i s phenomenon has 
been reviewed by McAllis ter and McAll is ter (1967). 
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over a period of time when the CS is applied once or a num-
ber of times, but without reinforcement" (Eysenck, 1968, p. 
310) . 1 
In the present study, unreinforced CS presentations oc-
curred dur ing the conditioned punishment phase of the exper-
iments, when the rats produced the eversive CS while 
pressing the lever. If the proposed analogue purports to be 
a valid one in Eysenck's terms, the phenomenon of incubation 
should show up somewhere in the data. Incubation of fear, 
however, could not be demonstrated direct ly as an increase in 
the magnitude of an autonomic response, because no such 
measurements of the fear CR have been carried out. And al-
though the enhancement of passive avoidance behavior, 
reflected by the values of the response decrement ratios of 
Experiment 1 , might be considered indirect evidence of the 
paradoxical enhancement of fear (cf McAllister & Mc Al l ister, 
1971), it may not be wholly appropriate to infer enhanced 
fear from observations of enhanced avoidance (Rohrbaugh & 
Riccio, 1970). However, while Eysenck's concept and theory 
of incubation have been dictated from the respondent view of 
phobias, it does not seem obligatory to restr ict the concept of 
incubation only to direct or indirect manifestations of an in -
crease in magnitude of the fear CR. The verbal reports of 
phobic clients might indeed be interpreted either as reports 
about the enhancement of fear, or as reports about the en-
hancement of avoidance, or as reports about the enhancement 
of both. This would lead to a broadening of the meaning of 
the term incubation, when dealing with phobic behaviors, to 
include a change in operant behaviors as well (namely, en-
hancement of avoidance). 
The conditions under which incubation instead of extinction 
occurs, are not yet fu l ly understood. (For a review and a 
cri t ique of Eysenck's concept of incubation, see Bersch, 
1980.) Parametric analogue studies such as those carried out 
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here, may be a good start ing point for throwing more l ight on 
this phenomenon. 
Alternatives to shock 
If the use of shock were crucial to the induction of phobic-
like behaviors in animals, then it might be argued that the 
proposed analogue could only be extrapolated to human pho-
bias which were acquired following a physically painful event. 
There are many events, however, not involving direct phys-
ical pain, that are assumed to precipitate human phobias. For 
example, Stampfl and Levis (1967) have enumerated a number 
of early childhood experiences that might play such a role in 
humans: abandonment, rejection, deprivat ion, being shamed 
or made to feel gu i l ty , among others. Paul and Bernstein 
(1976) have called attention to the potentially deleterious ef-
fects of the loss of anticipated positive reinforcers. And 
despite the controversies surrounding the causative role of 
conflict mentioned earlier (see also Seward, 1969), the dis-
tress generated by prolonged uncertainties and ambivalences 
in human encounters, and other facets of confl ict, continue to 
attract attention as possible causes in the development of 
phobias (Masserman, 1968; Eysenck, 1976). 
The foregoing are examples of alternatives to physically 
painful st imuli, some of which could be translated into the 
language of the animal analogue of phobia for reasons of ex-
perimentation. There is enough evidence to suggest that 
such an endeavor would pay off. It has been possible, for 
instance, to demonstrate the functional similarity between 
stimuli that precede the presentation of an aversive event 
(e .g . shock), and stimuli that precede the withdrawal of pos-
it ive reinforcement (see reviews by Coughlin, 1972; and 
Gray, 1975). Also, the extinction of a positively reinforced 
response has been found to set up an emotional state (called 
" f rus t ra t ion " ) , having physiological and behavioral properties 
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identical to those generated by the administration of shock 
(Gray, 1971). Such an aversive event (the extinction opera-
tion) could then be preceded by a neutral stimulus - as in 
Pavlovian conditioning - so that any behavior leading to such 
a stimulus announcing an extinction operation would be "pun-
ished," causing "fear" to be connected with it in the fu tu re . 
More specifically, a phobia developed on this pattern would 
contain "fear of f rus t ra t ion , " as contrasted with phobias ac-
quired on the basis of shock, loss of support, an experience 
of fai lure, fa int ing, etc. , which would involve "fear of pa in , " 
"fear of loss of support , " "fear of fa i lu re , " and "fear of fa int-
i n g , " respectively. "Fear of fear" would occur, if the 
emotional (autonomic) fear reactions were aversive in them-
selves - a possibility that has often been mentioned in the 
l i terature (Evans, 1972; Eysenck, 1968; Skinner, 1953; 
Weekes, 1976). Fear of fear is sometimes considered to be a 
final phase in the acquisition process of phobia, or even to 
comprise the heart of all phobias (Freud, 1959). 
Persistence 
Anxiety-motivated avoidance behavior in animals as well as 
in humans is known to be highly "persistent" (Baum, 1969a; 
Berman & Katzev, 1972), a term which is often equated with 
the expression "resistant to ext inct ion." Usage of the latter 
expression may be confusing, however. If by "ext inct ion" of 
active avoidance behavior is meant that the contingency is the 
same as that in acquisition, except that shock is now omitted 
- what the animal cannot "know" - then high persistence of 
avoidance is indeed found (Solomon, Kamin, & Wynne, 1953). 
If, however, the actual reinforcers (e .g . CS termination) of 
avoidance behavior are removed in ext inct ion, then avoidance 
behavior appears to decline as regularly as is usually the 
case with extinction of positively reinforced behavior (Bolles, 
Moot, & Grossen, 1971; Davenport & Olson, 1968; Katzev, 
93 
1967). "Persistence" of phobic avoidance behavior may thus 
not be simply equated with "high resistance to ext inct ion," 
and the latter certainly does not explain i t . What follows is 
an analysis of the conditions that may contribute to the 
long-term maintenance of phobias. 
One such condition is that involving total non-contact with 
the fear-evoking situation altogether. To i l lustrate, a person 
fearful of open spaces could presumably so arrange his life as 
to have no need for such encounters. In this hypothetical s i -
tuat ion, the conflict is circumvented. A less extreme but sim-
ilar situation is that of a person who is afraid of f ly ing but 
may easily avoid airplanes by choosing another means of 
transportation to reach his destination. These two persons, 
having no actual phobic problem, have nevertheless had a 
history in which a phobia has been acquired, and is now l ike-
ly to persist. A researchable parallel to this notion, in the 
context of the proposed animal analogue, would consist of a 
situation wherein a rat is given the additional opportunity to 
obtain water by pull ing a chain. It is hypothesized that the 
rat's phobic avoidance behavior with regard to the lever 
would longer be maintained than that of a rat in a control 
condition. 
While situations as those just described are sometimes at-
tainable, brief exposures to the fear-el ici t ing stimuli ( i .e . the 
CS) are more often inevitable. These may occur following a 
strengthening of the approach tendency, and/or after some 
extinction of the passive avoidance behavior. Each brief ex-
posure, however, starts a new cycle of fear, escape, and 
avoidance conditioning and ext inct ion. This may be called the 
"pr imary" mechanism of maintenance of phobic behaviors.2 
However, over a longer period of time, and barr ing the oc-
currence of any of the "secondary" mechanisms to be dealt 
with presently, such brief exposures should eventually lead -
possibly after a period of incubation - to longer exposures 
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and the ultimate disappearance of fear and avoidance (see al -
so discussion of Experiment 1). 
In many instances, avoidance behavior is supported not on-
ly by negative but by positive reinforcement as well. This 
may explain why phobias are not automatically eliminated 
when, for example, the "anxiety" seems to have vanished. 
According to Bandura (1969), a "school-phobic child . . . 
may continue to avoid scholastic situations after they have 
lost their threathening value because of increased attention 
and other rewards associated with remaining at home" (p . 
398). A psychodynamic theorist would possibly construe the 
mechanism described by Bandura as an instance of "second-
ary gain" (Freud, 1917/1980). In the same spir i t may be 
interpreted Andrews' (1966) suggestion that phobic behaviors 
may be maintained through the role they play in the satisfac-
tion of dependency needs. Surpr is ingly, ubiquitous and 
compelling though the "secondary gain" notion is, i t has not 
yet been subjected to experimental test in the context of an 
animal model of phobic behavior. The proposed analogue 
permits such experimentation, for example, by contr iv ing a 
situation wherein a "phobic" rat is positively reinforced for 
the "omission of lever pressing." (An additional reinforcer 
besides water could be used.) It is hypothesized that this 
added contingency will considerably heighten the persistence 
of phobic behaviors. 
2For the "active" avoidance paradigm, Levis (196A) has 
shown that persistence (measured by "resistance to 
extinction") may greatly be enhanced by using a series of 
st imuli of different modalities as the CS. A similar process 
could be thought to enhance the persistence of "passive" 
avoidance behavior as well. 
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The explanation of "persistence" of human phobia is proba-
bly for the greater part a matter of interplay between prima-
ry and secondary mechanisms such as those mentioned above. 
The proliferation of concepts such as that of "preparedness" 
(Seligman, 1971) for the explanation of persistence of phobias 
seems to be premature at this stage of our knowledge. 
Functional Val idi ty of the Behavioral Treatment Analogues 
Stimulus- versus behavior-oriented approaches to treatment 
In traditional animal analogues of treatment, the exper-
imenter presents tñe CS to the organism, which is forced 
(seldom "reinforced") to stay in the presence of the CS. In 
human therapy, the therapist is sometimes assumed to play a 
similar role as that just described for the experimenter in an-
imal studies. He presents the fear-el ici t ing CS (often verbally 
or through some representation) and reinforces (seldom 
"forces") the client for staying in the presence of the ful l CS 
(as in f looding), or for relaxation behavior in the presence of 
graded CS presentations (as in systematic desensitization). 
The rationale of this stimulus-oriented approach to treatment, 
in both animal and human, is anchored in the proposition that 
"anxiety" is the core of a phobia (Eysenck, 1976; Wolpe, 
1954), and that , once the anxiety (the respondent) is elimi-
nated (through presentations of the CS), a decrease in 
avoidance behavior (the operant) automatically follows. 
Instead of focusing on the CS (and thus on fear ) , as in 
stimulus-oriented techniques, the therapist could alternative-
ly attack the passive avoidance behavior direct ly by prompt-
ing and/or reinforcing behaviors antagonistic to i t , i .e. 
behaviors that br ing the client into contact with the CS. 
Such a "behavior-oriented" approach is grounded in empirical 
evidence that change in anxiety level dur ing therapy is not a 
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necessary antecedent of behavior change (Leitenberg, Agras, 
Butz, & Wincze, 1971). Noted among those who put the es-
sence of this approach into clinical practice were Agras, Leit-
enberg, and Barlow (1968), Callahan and Leitenberg (1970), 
and Ritter (1969b). The proposed analogue of phobia is ide-
ally suited for modeling these behavior-oriented treatments, 
and therefore broadens the range of treatment techniques 
available for animal experimentation.3 
As demonstrated in Experiment 6, both the stimulus- and 
the behavior-oriented approaches proved to be effective. 
This brings up the question whether one should emphasize 
the stimulus-oriented or the behavioral approach in clinical 
applications. The answer ought primarily to be weighed in 
the l ight of a careful behavioral diagnosis (Borkovec & 
O'Brien, 1976; Orlemans, 1976). If, for example, such an 
analysis leads the clinician to conclude that the anxiety sur-
rounding a problem is overwhelming, one could start the 
treatment by focusing on extinguishing or countercondition-
ing the anxiety component before behavioral strategies are 
undertaken. I f , on the other hand, the avoidance component 
is the most prominent, pr ior i ty could be given to such tech-
niques as reinforced practice, assertive t ra in ing, in vivo 
exposure and others, wherein behavior incompatible with 
avoidance is chosen as point of departure. Recently, i t has 
3In the "active" avoidance paradigm, treatment could also 
be carried out by posi t ively reinforcing behaviors antagonis-
t i c to avoidance, such as staying in the presence of the CS. 
Surprisingly, th is has never been done. 
"•"Externals" are individuals who perceive the reinforce-
ments they receive as being contingent upon external factors 
(e.g. luck, powerful others) , whereas " internals" tend to 
perceive them as being contingent upon the i r own behavior. 
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been suggested that some people (so-called "externals"1 ') 
might classically condition more rapidly than so-called "¡nter-
nals"1*, who would make more rapid progress in therapeutic 
programs that are directed at the establishment of new behav-
ior-reinforcement relationships (Goppel & Smith, 1980). If 
this is so, then externals would be more suited to a 
stimulus-oriented approach, whereas internals would more 
benefit from a behavior-oriented treatment approach. 
Dissociation 
Clinical practit ioners and experimentalists alike have point-
ed out that the various manifestations of phobia - the physio-
logical, the subjective, and the behavioral - are often poorly 
correlated (Davison, 1968; Fishman & Nawas, 1969; Kennedy & 
Kimura, 1974). Phenomena of "dissociation" have also been 
produced in animals (Kamin, Brimer, & Black, 1963; Werboff, 
Duane, & Cohen, 1964), and appeared in the l i terature under 
various names such as schizokinesis (Gantt, 1953), residual 
fear (Riccio & Si lvestr i , 1973), and desynchrony (Rachman & 
Hodgson, 1974). 
An instance of dissociation of fear and avoidance seems to 
have occurred in the "reinforced test ing" (RT) treatment of 
Experiment 6, where lever presses (producing the CS) were 
frequent despite high fear of the CS. In human therapy stu-
dies, it has been found that avoidance, as measured with 
some form of a Behavioral Avoidance Test (BAT) S , and fear, 
as measured physiologically, were highly dissociated (Bern-
stein & Paul, 1971), part icularly when phobies were strongly 
motivated to approach the phobic object because of social 
sThe bas i c c h a r a c t e r i s t i c of the BAT (Lang & Lazovik, 1963) 
c o n s i s t s of asking the phobic person to approach, touch, and 
handle the feared t a r g e t ob jec t . 
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pressure or so-called "demand characteristics" present in the 
BAT situation (Orne, 1962). The preceding examples sug-
gest that the strength of a phobia may not only be a function 
of the amount of fear or the tendency to avoid, but are also 
dependent on the tendency to approach or to stay in the 
presence of the fear-el ici t ing s t imul i . ' 
Hodgson and Rachman (1974), and Rachman and Hodgson 
(1974) predicted that the degree of desynchrony result ing 
from a therapeutic intervention would be a function of the 
particular method used. They also hypothesized that the de-
gree of concordance between measures would increase dur ing 
the follow-up period. 
All these hypotheses, for which some evidence is already 
available (e .g . Hand, Lamontagne, & Marks, 1974; Hayes, 
Lattai, & Myerson, 1979; Leitenberg & Callahan, 1973), may 
now be investigated within the proposed conflict analogue of 
phobia. 
Sensitization 
According to Wolpe (1952b), anxiety to a low-hierarchy item 
must be dissipated before one proceeds to the item next on 
the hierarchy dur ing the systematic desensitization 
procedure, lest residuals of anxiety may summate and lead to 
"sensit ization." Wolpe extended this view to encompass 
flooding as well: "Exposure, and prolonged exposure in par-
t icular, to a very disturbing scene can greatly increase 
sensit ivi ty" (Wolpe, 1961, p. 195). However, notwithstand-
ing occasional references to "sensitization" in flooding and 
implosive therapy (Fazio, 1970; Hodgson & Rachman, 1970; 
6
 I t i s for t h i s reason perhaps t h a t procedures have been 
proposed t o minimize approach cont ingencies in the adminis-
t r a t i o n of the BAT ( e . g . Krapfl & Nawas, 1969). 
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Kotila, 1969; Rachman, 1966; Spr ing, Prochasta, & Smith, 
1974), diminishing of fear after a prolonged period of expo-
sure to the CS is commonly found, as has amply been demon-
strated in animal and human experiments (e .g . Annau & Ka-
min, 1961; Marks, 1979). 
Wolpe's (1954) concept of sensitization (regarding 
treatment), together with his conviction that "ext inct ion" is 
ineffective in eliminating excessive fear, and Eysenck's 
(1968) claim that the "law of ext inct ion" should be rewritten 
in order to be able to encompass the phenomenon of incu-
bation (regarding acquisit ion), seem to be two sides of the 
same coin. A theoretical interpretat ion, on the animal level, 
covering both phenomena, has been proposed by Rescorla 
(1973), who made use of the implications of second-order 
conditioning in reconsidering the effects of the time-honored 
extinction paradigm. Both phenomena have also been encount-
ered in the present study, so that Rescorla's interpretation 
may now fur ther be tested in a concrete analogue of phobia 
acquisition and treatment. 
Subject control of the CS 
Closely related to the topic of stimulus- versus 
behavior-oriented approaches to treatment, is the role played 
by the subject's (behavioral) control of the CS. According to 
Wolpe (1961), the client must have at least some degree of 
control over termination of the conditioned stimulus (CS), so 
that he can stop any CS presentation that might be too dis-
turb ing to him. Research especially designed to test this 
proposition has demonstrated, however, that the efficacy of 
systematic desensitization was not impaired by shif t ing the lo-
cus of termination of the CS from the subject to the 
experimenter (Miller & Nawas, 1970). In other studies, 
length of exposure to the CS, irrespective of who controls its 
termination, appeared to be the important factor in the ex-
100 
t inction of fear and avoidance behavior (Crowe, Marks, 
Agras, & Leitenberg, 1972; Everaerdt, Rijken, & Emmelkamp, 
1973; Stern & Marks, 1973) - the longer the exposure, the 
faster the extinction process. This f inding also received ex-
perimental support in a carefully designed animal study of 
Berman and Katzev (1972). 
Control of the CS is not limited, however, to control of its 
termination. In the RT and CRT conditions of the exper-
iments reported in this dissertation, the animals had control 
over both CS termination and CS initiation dur ing treatment, 
whereas in the flooding conditions, they had no control over 
the CS at al l . However, direct comparisons between subject 
versus not subject controlled conditions could not be made in 
this study, because the groups were not matched on the im-
portant variable "length of exposure to the CS." Such a 
comparison could be achieved, for example, by forming 
"yoked" groups to each of the RT and CRT conditions. 
There is some suggestive evidence in the l i terature that to-
tal subject control of the CS might be more effective than no 
control at al l . In a study on snake phobia, Hepner and Cau-
then (1975) claimed that subject control improved the efficacy 
of a graduated exposure technique (the so-called Leitenberg 
method), which may be considered analogous with the pro-
posed CRT treatment condition. Adams and Hughes (1976) 
suggested an interaction effect between mode of stimulus pre-
sentation and subject control of the CS: "When the subject is 
allowed to control his own CS exposure, it would be advisable 
to employ a graded CS. When a ful l CS is used this control 
of the CS is less desirable, and flooding would be the better 
procedure" (p . 235). If the f i rs t part of this statement is 
translated into the language of Experiment 6, then the CRT 
procedure would be preferable to the RT procedure, when 
subject control is allowed. Although in the experiment con-
cerned no significant treatment effects were found between 
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these two procedures - probably because shaping was used in 
both - there were nevertheless great differences in the pro-
cess measures taken dur ing treatment, in that GRT rats were 
more active and probably less emotionally upset than the RT 
rats. If this is what the authors meant by "bet ter , " then the 
above suggestion has been supported, at least at the animal 
level. 
Investigations directed at exploring the relevance of sub-
ject control to outcome or process measures have been too few 
to take a conclusive stand regarding this issue. To be sure, 
an analogue test must consist of a situation in which the sub-
ject may be given ful l control of the CS. Such a testing s i tu-
ation has been realized in the proposed animal analogue of 
phobia. 
Mechanisms of treatment 
Most behavior therapy techniques and their respective ani-
mal analogues (as far as they ex is t ) , could be described as 
special methods for the manipulation of both respondent 
(fear) and operant (avoidance) behaviors - the dependent 
variables constituting the phobia. "Mechanism" will here be 
defined as "a description of the means - the particular oper-
ations - by which some particular behavioral act is 
accomplished" (Salzinger, 1980, p. 213). These basic oper-
ations - independent variables in the treatment of phobia -
are the fol lowing: (a) respondent ext inct ion, (b) operant ex-
t inct ion, (c) respondent counterconditioning, and (d) 
operant counterconditioning. "Countercondit ioning" is "a 
procedure in which a new, incompatible response is learned to 
supplant a previously learned response" (Logan, 1970, p. 
234). These responses may be respondents (e .g . fear) or 
operants (e .g . avoidance), and the procedures by which 
these responses are learned are called respondent and oper-
ant condit ioning, respectively. 
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(a) Respondent extinction is involved in all the techniques 
in which the CS is either forcibly presented to the subject, 
or self-produced. Exposure to the CS, graded or ungraded, 
is the common element. Human and subhuman studies have 
shown that this normally leads to the dissipating of anxiety, 
although, under certain conditions, "sensitization" may occur 
(see this chapter) . Among those who consider respondent ex-
tinction to be one of the basic mechanism of treatment are 
Anthony and Duerfeldt (1970), Evans (1973), and Lomont 
(1965). Respondent extinction is also an inherent part of the 
so-called "facil i tation-view" of counterconditioning (Nelson, 
1966; Wilson & Davison, 1971), which posits that the role of a 
counterconditioner is not so much to "counteract" the fear, 
but mainly to facilitate exposure to the CS. The countercon-
ditioner (e .g . food) would thus serve as a discriminative 
stimulus for exposure behavior - the operant which makes re-
spondent extinction possible. Although Marks (1977) also 
considered "exposure" as the common denominator in the 
treatment of phobias, he rejected a conditioning explanation 
in terms of ext inct ion, for the reason that "conditioning terms 
can confuse clinicians" (p . 206). 
(b) Operant extinction. The decrease of phobic avoidance 
behavior by operant extinction is usually seen as a sequel of 
the exposure to the conditioned aversive stimulus (CS). Re-
spondent extinction reduces the aversiveness of the CS, so 
that the avoidance behavior is no longer negatively 
reinforced. This two-stage mechanism in the explanation of 
treatment effects, deduced from general two-factor theory, is 
the commonly used formula in the explanation of treatment ef-
fects (see ch 1). 
(c) Respondent counterconditioning is, in fact, a modern 
version of Wolpe's mechanism of "reciprocal inhibi t ion" (see 
Davison, 1968), and would be especially operative in desensi-
tization treatments. The underlying belief is that "fear and 
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hope are antithetical and . . . depending upon which is 
stronger, one will counteract the other" (Mowrer, 1960, p. 
394). 
According to some, many explanations of treatment effects, 
appealing to the mechanism of respondent 
counterconditioning, might better be cast in terms of the ear-
lier mentioned facil i tation-view, with respondent extinction as 
the main therapeutic agent. A reverse view is held by Ban-
dura (1969), who argues that extinction is essentially a weak 
form of counterconditioning in which the competing response 
is only left to fortuitous factors. He favors methods for the 
management of anxiety that contain the deliberate manipu-
lation of competing respondents. 
While respondent counterconditioning in most cases involves 
the use of food or relaxation in combination with graded de-
grees of the conditioned aversive stimulus, as in systematic 
desensitization, there are, theoretically, other ways in which 
it may be administered. For example, respondent counter-
conditioning has been used with animals - although not 
s t r ic t ly behaviorally - by combining flooding with positive in -
tracranial stimulation (Ledere, St-Laurent, & Baum, 1973). 
No treatment techniques, however, have been found that ex-
pl ici t ly combine ful l-CS exposure with counterconditioning, in 
humans.7 
(d) Operant counterconditioning is expl ici t ly used, for ex-
ample, in the procedures subsumed earlier under the head-
ing of "behavior-oriented" approaches to treatment. There 
are two areas where manipulation of responses incompatible 
7The use of pharmacologic agents that counteract fear, or 
induce relaxation, may not be considered an instance of re-
spondent counterconditioning, because of the temporal re-
lationships involved. 
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with avoidance behavior is possible: (Ί) setting the occasion 
for such behavior to be reinforced (S manipulation), and (2) 
reinforcing successive attempts at non-avoidance behavior 
( S r manipulation).8 In other words, both ends of the 
three-term contingency (S -R-S r) of operant behavior can be 
manipulated (Hayes, 1976). Examples of manipulation of the 
f i r s t element of the contingency (S ) are the use of prompts, 
guidance, instructions, and models (Bandura, 1969), as well 
as the arrangement of so-called "demand characteristics" in a 
given situation (Orne, 1962). On the reinforcement side 
( S r ) , one may differential ly reinforce successive approxi­
mations of the subjects' behavior towards the fear-elicit ing 
situation, as has been done, for example, with rats in the 
(graduated) reinforced testing conditions of Experiment 6, or 
with phobic persons in many clinical procedures (see ch 1 and 
discussion of Experiment 6) . 
To i l lustrate the search for the basic mechanisms involved 
in a treatment technique, the CRT procedure of Experiment 6 
may serve. In GRT, operant counterconditioning consisted of 
re-shaping the behaviors of lever pressing and lever holding 
(non-avoidance behaviors). At the same time, lever pressing 
produced gradations of the CS, leading to respondent ex­
t inct ion. Respondent counterconditioning was also part of 
the procedure, when it is born in mind that each three-term 
operant contingency always implies a two-term respondent 
contingency (Staats, 1975): In GRT, the tone/light CS was 
actually followed, not by shock, an aversive UCS, but by the 
magazine l ight and the click of the dipper, two stimuli which 
could act as appetitive (respondent) counterconditioners, 
since they had been associated in the past with the appetitive 
reinforcer, water. Finally, operant extinction was involved, 
В CI IT 
S = discriminative stimulus; S = reinforcing stimulus. 
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because the reinforcer of the avoidance behavior, namely the 
conditioned aversive CS, was gradually losing its aversive 
properties through respondent ext inct ion. 
The preceding analysis in terms of four basic mechanisms in 
the treatment of phobia may profi tably be combined with a 
"sel f-control" conceptualization of the treatment process (De 
Mey, 1977). In self-control therapy, the client is taught to 
manipulate the variables of which his own behavior is sup-
posed to be a funct ion. The response of manipulating the 
relevant variables is called the "control l ing response," while 
the behavior to be changed is called the "controlled response" 
(Skinner, 1953). In self-control therapy, the therapist moti-
vates the client (via prompting, instruct ions, etc.) (cf d i ) to 
expose him to the fear-el icit ing situation, so that extinction 
of fear (cf a) and of avoidance behavior (cf b) (both the 
"controlled responses") can occur. The therapist also serves 
as a reinforcing agent for the client's "controll ing response" 
of exposing him to the CS (cf d2) , unti l this function is even-
tually taken over by the reinforcements taking place in the 
natural environment of the client. Operant and respondent 
counterconditioning (cf d and c) are part of the procedure, 
when, for example, the therapist teaches the client positive 
self-talk or how to relax in the presence of the CS. In this 
case, the CS acts as an S for these incompatible (operant) 
responses, which, in t u r n , may function as CS's, elicit ing 
respondents incompatible with fear. 
Such a self-control conceptualization and delineation of the 
basic mechanisms may easily be applied to various methods in 
the treatment of phobia, such as self-administered desensiti-
zation (Rosen, Glasgow, & Barrera, 1976), self-reinforcement 
(Rehm & Marston, 1968) and self- instructional methods (Mei-
chenbaum, 1977), and methods in which a general skil l of 
reducing anxiety is taught (Goldfr ied, 1971; Spiegler, 
Cooley, Marshall, Prince, & Puckett, 1976). 
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Another area of theoretical concern is that of the so-called 
"non-specif ic" factors, such as the cl ient-therapist relation-
ship, expectancy of positive outcome, placebo 
communications, and others, which are thought to play an im-
portant role in determining treatment outcome (Frank, 1973; 
Gelder, Bancroft, Gath, Johnston, Mathews, & Shaw, 1974; 
Kazdin & Wilcoxon, 1976; Nawas, 1978; Wilkins, 1974). If 
these factors might be found to f i t one or more of the basic 
mechanisms described in this chapter, they would consequent-
ly lose their "non-specific" status. 
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Chapter 5 
SUMMARY AND CONCLUSIONS 
This study was aimed at the construction and exploration of 
an animal analogue of human phobia acquisit ion, maintenance 
and treatment. Human and animal studies and theories per-
taining to these three stages were reviewed. It was con-
cluded that existing animal analogues failed to model some 
components that are held to be salient features of a clinical 
phobia. These features include the presence of conflict and 
of the opportunity for the subject to avoid the fear-el icit ing 
object or situation. 
A f i r s t series of three experiments focused on the acquisi-
tion and maintenance of fear and avoidance behaviors. Exper-
iment 1 presented a "conditioned punishment" paradigm of 
phobia development and maintenance. Thi rs ty rats were f i rs t 
trained to hold down a lever continuously for 5 seconds in 
order to obtain water. They were then made afraid of a tone 
through aversive conditioning. After a phase of recovery 
from the suppressive effects caused by the fear conditioned 
to the box cues, conditioned punishment was applied as fo l -
lows: whenever a rat pressed the lever, the tone went on and 
remained on as long as the lever was held down. This re-
sulted in an enhancement of avoidance behavior with regard 
to the lever, for most rats. These rats were called "phobic," 
because of the similarities of the behaviors and the contin-
gencies modeled in the animal analogue, to those encountered 
in human phobia. 
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Experiment 2 investigated the role of shock intensity on 
phobia acquisition, and included a control for the effect of 
presentations of the conditioned stimulus alone, dur ing the 
conditioned punishment phase. It was concluded that the 
amount of suppression was a monotonie function of shock in -
tensity during the classical aversive conditioning phase of the 
experiment, and that conditioned punishment had a specific 
effect on lever-related behavior, above a slight "generalized 
supppressive" effect caused by the presentations of the con-
ditioned stimulus per se 
In Experiment 3 the possibility of "pseudo-conditioning" 
dur ing the classical conditioning phase of the experiment was 
investigated. For that purpose, a backward conditioning 
control condition was used. It was shown that the outcome of 
the conditioned punishment phase was not caused by 
pseudo-conditioning dur ing the preceding classical condition-
ing phase. 
A second series of three experiments was designed to model 
some of the major therapeutic techniques used in the treat-
ment of human phobias. Experiment 4 investigated the effec-
tiveness of "f looding" ( i .e . the continued presentations of the 
conditioned stimulus) within the context of the proposed ani-
mal analogue. Flooding was given, with or without the 
opportunity for the rats to obtain water by lever pressing 
dur ing treatment. Surpr is ingly, one flooding condition turned 
out to do almost worse that the control condition. The other 
groups did not di f fer significantly from each other. Reference 
was made to the phenomenon of "sensit ization," known from 
some studies on f lood ing w i th humans. 
A replication of this experiment, but with a higher ratio of 
the number of treatment to the number of test sessions, con-
stituted the subject of Experiment 5. Here, flooding was 
very effective when compared with a no-treatment control 
group. It was concluded that, in order to prevent the possi-
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bi l i ty of sensitization, this variable might have to be taken 
into account when applying this kind of treatment. 
In Experiment 6, animal analogues were designed that imi-
tate some often used - but hardly modeled - components in 
the treatment of human phobias, such as "shaping," 
" fad ing , " and giving control to the client over exposure to 
the fear-el ici t ing cues. All treatment analogues proved to be 
effective relative to a "spontaneous-remission" control condi-
t ion. The contributions of the dif ferent treatment 
components were discussed and some interactions indicated. 
The general discussion focused on the similarities and di f -
ferences between the human situation and the animal set-up, 
using as a guide some of the most discussed topics in the l i t -
erature on phobia acquisit ion, maintenance and treatment. 
The proposed animal analogue was found to adequately reflect 
the features of a phobia, and to be able to inspire new ways 
of dealing with "phobia" in the animal laboratory. 
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SAMENVATTING 
In di t proefschrif t wordt verslag gedaan van een poging om 
een dierexperimenteel model te ontwikkelen van ontstaan, in -
standhouding en behandeling van menselijk fobisch gedrag. 
Hoofdstuk 1 verschaft een algemeen overzicht van het 
onderzoek en de theorievorming op het terrein van de drie 
genoemde aspecten van fobisch gedrag, bij zowel dieren als 
mensen. Uit di t overzicht bleek dat bestaande 
dier-analogieën enkele bestanddelen missen waarvan men al-
gemeen aanneemt dat zij belangrijke kenmerken vormen van 
een klinische fobie. De betreffende kenmerken zijn ondermeer 
de aanwezigheid van confl ict, en de mogelijkheid van de 
fobicus/a om de angstverwekkende situatie te vermijden. 
Een eerste serie van drie experimenten heeft betrekking op 
de ontwikkeling en instandhouding van angst en vermijdings-
gedrag bij ratten {Hoofdstuk 2) . 
In Experiment 1 werd een analogie van fobisch gedrag op-
gebouwd volgens het paradigma van de geconditioneerde 
straf. Dorstige ratten leerden eerst een hefboom 5 seconden 
lang ingedrukt te houden om aan water te komen. In een 
volgende fase werd hen een neutrale stimulus (toon) aange-
boden, onmiddellijk gevolgd door een ongeconditioneerde 
aversieve stimulus (electrische voetschok), waardoor de ge-
conditioneerde aversieve stimulus (toon) ontstond. Na een 
herstelfase - bedoeld om de onderdrukkende effecten te neu-
traliseren die veroorzaakt waren door de geconditioneerde 
angst die mede was ontstaan voor de Skinnerbox zelf - werd 
"geconditioneerde straf" als volgt toegepast: telkens wanneer 
een rat op de hefboom duwde, ging de toon aan en bleef aan 
zolang de rat de hefboom ingeduwd hield. Dit had tot gevolg 
dat bij de meeste ratten het vermijdingsgedrag ten aanzien 
van de hefboom toenam. Deze ratten werden "fobisch" ge-
noemd vanwege de punten van overeenkomst tussen hun 
XI 
gedragingen en de laboratorium situatie enerzijds, en die 
welke men aantreft bij fobische mensen en hun dagelijkse om-
standigheden anderzijds. 
In een tweede experiment werd de rol onderzocht die de in -
tensiteit van de ongeconditioneerde aversieve stimulus 
speelde bij het ontstaan van de angst en het vermijdingsge-
drag. Tevens werd nagegaan wat het effect was van de toon 
op het gedrag tijdens de geconditioneerde-straf fase, los van 
de strafcontingentie. De mate van onderdrukking van gedrag 
bleek recht evenredig te zijn met de mate van intensiteit van 
de schok die de ratten hadden ontvangen tijdens de 
klassieke-conditioneringsfase. De geconditioneerde-straf 
procedure had een specifiek onderdrukkend effect op het 
hefbooom drukken, naast een te verwaarlozen algemeen 
onderdrukkend effect, veroorzaakt door de aanbiedingen van 
de geconditioneerde stimulus (toon) op zich. 
In Experiment 3 werd een controle uitgevoerd op het moge-
lijke effect van "pseudo-conditionering" gedurende de klas-
sieke-conditioneringsfase. Voor dat doel werd gebruik 
gemaakt van een "achterwaarts-conditionerings" controlecon-
dit ie. Het experiment toonde aan dat de resultaten van de 
geconditioneerde-straf fase niet verklaard konden worden 
door pseudo-conditionering in de voorafgaande fase. 
In een tweede reeks van drie experimenten werden enkele 
therapeutische technieken geïmiteerd die gebuikt worden bij 
de behandeling van menselijke fobieën (Hoofdstuk 3). 
In Experiment 4 werd de effectiviteit onderzocht van 
"f looding" (di t is de continue aanbieding van de geconditio-
neerde aversieve stimulus in volle intensiteit) in de context 
van de voorgestelde dier-analogie. De ratten kregen flooding 
toegediend, met of zonder gelegenheid om intussen ook nog 
op de hefboom te drukken om water te kr i jgen. Er werd geen 
significant behandelingseffect gevonden. Bij verrassing bleek 
dat de ratten in één van de floodingcondities bijna significant 
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slechter presteerden dan de ratten in de controleconditie. 
Dit werd in verband gebracht met het verschijnsel 
"sensit izatie," bekend uit sommige studies over flooding met 
mensen. 
Een replicatie van het vorige experiment, maar nu met een 
hogere uitkomst van de verhouding van het aantal 
behandelings- tot het aantal testsessies, vormde het onder-
werp van het vi j fde experiment. Flooding bleek hier zeer ef-
fectief te zijn in vergeli jking met een controleconditie. Het 
sensitizatie effect dat gevonden werd in het vorige experi-
ment werd geïnterpreteerd als het gevolg van een ongunstige 
verhouding van het aantal behandelingssessies tot het aantal 
testsessies. 
In Experiment 6 werden dier-analogieën ontwikkeld van 
veelgebuikte - doch zelden in het laboratorium nagebootste -
componenten bij de behandeling van menselijke fobieën, zoals 
het geleidelijk opbouwen van operant gedrag dat onver-
enigbaar is met het fobische gedrag ("shaping") , het ge-
leidelijk in intensiteit opvoeren van geconditioneerde 
aversieve stimuli bij geli jkbli jvend toenaderingsgedrag 
( " fad ing") , en tenslotte de procedure waarbij de cliënt zelf 
de presentaties van fobische stimuli onder controle heeft. 
Alle behandelingscondities bleken zeer effectief in verge-
l i jking met een "spontaan-herstel" controleconditie. De 
bijdragen van elk van de verschillende componenten tot het 
behandelingsproces en tot de uiteindelijke uitkomst werden 
besproken, en enkele mogelijke interacties aangeduid. 
De algemene discussie {Hoofdstuk 4) r icht zich op het ana-
lyseren van de overeenkomsten en verschillen tussen de 
menselijke situatie en de gebruikte dier-opstel l ing. Als lei-
draad hiervoor dienden enkele van de meest gangbare discus-
siepunten in de l i teratuur over ontwikkel ing, instandhouding 
en behandeling van fobieën. Geconcludeerd werd dat de 
voorgestelde dier-analogie adequaat mag worden geacht met 
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betrekking tot de hogergenoemde kenmerken, en ¡η staat om 
nieuwe wegen te openen in het onderzoek van fobisch gedrag, 
bij zowel dier als mens. 
Hoofdstuk 5 geeft een samenvatting van d i t proefschr i f t . 
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STELLINGEN 
Bestaande dierexperimentele modellen van fobisch gedrag 
gaan mank aan het feit dat ze geen confl ictsituatie be-
vatten en het organisme geen gelegenheid geven de 
geconditioneerde aversieve stimulus te vermijden. 
[Dit proefschrift.') 
De in di t proefschri f t behandelde fenomenen van 
incubatie en sensitizatie vertonen veel gelijkenis met het 
door Groves en Thompson (1970) geobserveerde fenomeen 
waarbij herhaalde stimulatie vaak een aanvankelijk toe-
nemende en later afnemende reactie induceert (zie 
Stelling 2 uit het proefschri f t van C. van der Staak). 
(Groves, P.M., & Thompson, R.F. Habituation: A dual 
process theory. Psychological Review, 1970, 77, 
419-450.) 
(Van der Staak, C.P.F. Neural mechanisms of appetitive 
and aversive behavior. Nijmegen, 1975.) 
Het verschijnsel "displacement" uit de psychoana-
lytische theorievorming over fobieën kan in het kader 
van de in di t proefschri f t voorgestelde dier-analogie 
worden beschreven in termen van tweede-orde conditio-
ner ing. 
(Pescarla, R.A. Second-order conditioning: Implications 
for theories of learning. In F.J. McGuigan & D.B. 
Lumsden (Eds.), Contemporary approaches to 
conditioning and learning. New York: Wiley, 1973.) 
Het gebruik van het biologische begrip "preparedness" 
(Seligman, 1971), met name om de weerstand tegen ui t-
doving van fobische angst te verk laren, veronachtzaamt 
de rol van de leergeschiedenis van het organisme met be-
t rekk ing tot de pre-fobische stimuli. 
(Seligman, M.E.P. Phobias and preparedness. Behavior 
Therapy, 1971, 2, 307-320.) 
Het feit dat vele gedragstherapeuten hun cliënten voor-
houden dat ze verantwoordeli jk zijn voor eigen gedrag, 
kan worden opgevat als een nutt ige manoeuvre om de 
cliënten te motiveren actief mee te werken aan de ui t -
voering van de therapie. 
(De Mey, H.R.A. Grondslagen van de gedragstherapie. 
In F. Donker (Red.), Gedragstherapie. Utrecht: Teleac, 
1980/1981, p. 9) 
6. De gedragstherapie wordt losgeweekt van haar grond-
slagen door mensen die andere vormen van slagen belang-
r i jker v inden. 
7. De therapeut die vanuit een theoretisch kader nauwlet-
tend het gedrag van zijn cliënt observeert en daarop zijn 
interventies afstemt, v indt zijn analogon in de onder-
zoeker die bezig is het gedrag van een fobische rat te 
"shapen" in een Skinnerbox. 
8. De cognitieve gedragstherapie is in feite gebaseerd op 
het oude S-R paradigma, waarin tussen de S en de R vr i j 
geassocieerd kan worden. 
9. Het reflexmatige karakter van automutilatief gedrag doet 
bij sommige medici het vermoeden ontstaan dat het hier 
gaat om een neurologische afwi jk ing: in feite betreft het 
operant gedrag onder controle van een discriminatieve 
stimulus. 
10. De manier waarop doorgaans ski-lessen worden 
gegeven, met veel vallen en opstaan van de leerl ing, is 
st r i jd ig met de principes van efficiënt onderr icht . 
H.R.A. De Mey Nijmegen, 1981 


